AD-A107  *11 


FLAHERIY-0IAVARA  ASSOCIATES  NEW  HAVEN  CT  F/0  13/13 

NATIONAL  DAM  SAFETY  PROGRAM.  NORWICH  WATER  WORKS  DAM  NUMBER  1  (— CTC<UI 
AUG  81  H  C  FLAHERTY  DACW51-81-C-OOO0 


UNCLASSIFIED 


* 


1.25 


1.4 


1.6 


MICROCOPY  RESOLUTION  TEST  CHART 

NA’IONAL  BURIAU  OF  STANDARDS  1%.J  A 


SUSQUEHANNA  RIVER  BASIN 


LEVEL 

NORWICH  WATER  WORKS  DAM  N0.1 

CHENANGO  COUNTY,  NEW  YORK 
INVENTORY  No.  NY  347 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


' ;  -VVi'.'.i.vrLi  .4 

^ Ah.'.On  DO  HOT 


__  DTIC 

APPROVED  FOR  PUBLIC  RELE*  .  LECTE  fljh 

__  niSTRlBUTIONJJNLnVIT"’  N0V  *  q  ig81  | 

M 


NEW  YORK  DISTRICT,  CORPS  OF  ENGINEERS 

JULY  19B1 


8l  11  13  078 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


SECURITY  CLASSIFICATION  OF  THIS  NAGS  (*»"•  OMm  KM—4) 


REPORT  DOCUMENTATION  PAGE 


*PlJy  8  c  F  f**¥ns  pec£  i  on  -Report  .  .. 

Norwich  Water  Work- Dam  #1 

Susquehanna  River 'Basin,  Chenango  County  N.Y. 

Inventory  No.  347 


7.  author^ 


( ||  HUGH  C .[  FLAHERTY.* ' 


READ  I N STI  ftJCTtON S 
BEFORE  COMPLETING  FORM 


*■  ^ecisfv&NT's  catalog  hummeir^. 


Sv  TYP!  or  SePORT  4  PERIOD  COVtflEO 

Phase  I  Inspection  Report 

National.  Dam  Safety  Program 


«L  PEHPOntKHG  QR6.  HE FONT  llUMHR 


CONTRACT  ON  GRAHT  HU*ta£R|'*> 


PERFORMING  ORGANIZATION  NAME  AMD  ADDRESS  . 

Flahertjf-Giavara  Associates  . 

One  Coiambus  Plaza 
New  Haven-,  CT  06510 


If.  CONTROLLING  OFFICE  NANS  AND  ADDRESS 

-Department  of  the  Army  :>  ■ 

26  Federal.  Plaza  New  York  District,  CofE 

New  York.  New  York  10287  _ '  _ _ 


li.  TJONIT'ORIMG  AGENCY-NAMe  AAOimmgfa!HlMBt /««  ControlltnA  Olltcol 

Department  of  the  Army 

26  Federal  Plaza  New  York  District,  CofE 
New  York,  ,NY  10287  —  . 


IS.  DISTRIBUTION  STATEMENT  (ot  0>l»  Report) 


Approved  for  public  release;  Distribution  unlimited- 


17.  DJSTEH311TIOM  STATEMENT  (ol  th#  ab*fs«ct  en l*r»d  In  dtf'orcnl  iroci  P,9port) 


/ZJA  <1 


IB.  SUPPLEMENT  ART  Hi 


f  A  National  Dam  Safety  Program.  Norwich  /-  ■-  -- 

l  Water  Works  Dam  Number  1  (Inventory 

Number  NY  347),  Susquehanna  River  Basin,  | 

.  '•  Chenango  County,  New  York.  Phase  I  — 4*"f  - 

ib.~key words rcMiimN«»mW‘  Inspection  Report, 

Dam  Safety  ■ — - .  ■  * 

National  Dam  Safety  P-FOgram  Norwich  Water  Works  Dam  if] 

Visual  Inspection-  *  ‘  •*  '  '  Chenango  County 

Hydrology,  Structural  Stability  .  Susquehanna  River. Bashir 


I  tdfrvttf^  ay  oioc<  rx lv c- &r) 


••3*  *•=<* 771  ACT  fCjfrfiaue  AY>  r+  »:V>  f/  ,i*c***«y  mod  M-nltt*  -V  avr»k*r} 

This  report  provides  information  and  analysis  nr.  the- physical  condition  of  the 
dam  no  of  the  report  date.  Information  and  analysis  are  based  on  visual 
Inspection  of  the  dan  by  the  performing  organ  '..ration . 

Examination  of  available  documents  and  a  visual  inspection  of  the 
dam  did  not  reveal  conditions  which  constitute  an  immediate  hazard 
to  human  life  or  property.  However,  the  dam  has  some  deficiencies 
that  need  to  be  evaluated  and  remedied. 


3D  1473 


EDJTIOH  or  )  nov  6%|S0H50LS:£ 


rr  cvASjf^fCATfc-*  3.- 

r' 


~ (i  i?i  (JTVwn  £)•/«  K~ 


.  _ _ _  .  .  • 

SF-Cumry  CLASSIFICATION  or  THIS  PAGE(IWi»i»0«UEm»frf>-..-‘  ~  ‘ 

•  '  m  •  •  ••  ;  _ 

Using  the  Corps  of  Engineers1  screening  criteria  for  the  initial, 
review  of  spillway  adequacy,  it  has  been  determined  that  the  em¬ 
bankment  would  be  overtopped  by  the  outflow  resulting  from  all 
storms  exceeding  17  percent  of  the  Probable  Maximum  Flood  (PMF); 
when  the  flashboards  are  in  place  and  the  overtopping  discharge 
from  the  embankment  portion  of  Norwich  Reservoir  No.  2  Dam  (NY 
349)  is  included  as  an  inflow  hydrograph.  Dam  overtopping,  the 
resulting  erosion  of  the  embankment  and  hence,  dam  breaching  would 
cause  water  surface  levels  downstream  to  reach  depths  which  would 
pose  significant  danger  to  residents.  Therefore,  the  spillway  is 
adjudged  to  be  seriously  inadequate  and  the  dam  is  assessed  as  un¬ 
safe,  nonemergency.  <4 - ..  i 

The  classification  "unsafe"  applied  to  a  dam  because  of  a  serious¬ 
ly  .  inadequate  spillway  is  not  peant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  "unsafe"  classification 
applied  for  a  structural  deficiency.  It  does  mean  that  there  ap¬ 
pears  to  be  a  serious  deficiency  in  spillway  capacity  and  if  a  se¬ 
vere  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could 
take  place,  significantly  increasing  the  hazard  to  life  downstream 
from  the  dam. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommend¬ 
ed  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Of¬ 
fice  of  Chief  of  Engineers,  Washington,  D.C.  2031M.  The  purpose 
of  a  Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of 
the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  nu¬ 
merous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected  and 
only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrolog¬ 
ic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  pos¬ 
sible  storm  runoff),  or  fractions  thereof.  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  interpreted  as  neces¬ 
sarily  posing  a  highly  inadequate  condition.  The  test  flood  pro¬ 
vides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


Norwich  Water  Works  Dam  No.  1 

New  York 

Chenango 

Susquehanna  River  Basin 
Ransford  Creek 
March  13,  1981 


ASSESSMENT 


Examination  of  available  documents  and  a  visual  inspection  of  the 
dam  did  not  reveal  conditions  which  constitute  an  immediate  hazard 
to  human  life  or  property.  However,  the  dam  has  some  deficiencies 
that  need  to  be  evaluated  and  remedied. 

Using  the  Corps  of  Engineers’  screening  criteria  for  the  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the  em¬ 
bankment  would  be  overtopped  by  the  outflow  resulting  from  all 
storms  exceeding  17  percent  of  the  Probable  Maximum  Flood  (PMF) 
when  the  flashboards  are  in  place  and  the  overtopping  discharge 
from  the  embankment  portion  of  Norwich  Reservoir  No.  2  Dam  (NY 
349)  is  included  as  an  inflow  hydrograph.  Dam  overtopping,  the 
resulting  erosion  of  the  embankment  and  hence,  dam  breaching  would 
cause  water  surface  levels  downstream  to  reach  depths  which  would 
pose  significant  danger  to  residents.  Therefore,  the  spillway  is 
adjudged  to  be  seriously  inadequate  and  the  dam  is  assessed  as  un¬ 
safe,  nonemergency. 

The  classification  ”unsafe”  applied  to  a  dam  because  of  a  serious¬ 
ly  inadequate  spillway  is  not  meant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  ’’unsafe”  classification 
applied  for  a  structural  deficiency.  It  does  mean  that  there  ap¬ 
pears  to  be  a  serious  deficiency  in  spillway  capacity  and  if  a  se¬ 
vere  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could 
take  place,  significantly  increasing  the  hazard  to  life  downstream 
from  the  dam. 

It  is  recommended  that  the  following  additional  investigations  be 
performed  by  a  registered  professional  engineer  engaged  by  the 
owner: 


1.  Conduct  a  detailed  hydrologic  and  hydraulic  analysis  to  deter¬ 
mine  the.  need  for  and  methods  of  increasing  the  discharge  ca- 


pacity  of  the  dam.  This  would  include  investigating  the  ade¬ 
quacy  of  the  spillway  and  discharge  channel. 

2.  Monitor  the  seepage  and  wet  areas  of  the  downstream  slope  and 
the  toe  of  slope  near  the  right  abutment  to  determine  if  the 
observed  seepage  is  seasonal  or  continuous,  and/or  if  the  rate 
is  increasing.  If  found  to  be  continuous  or  increasing,  in¬ 
vestigate  to  determine  the  source  of  the  seepage  (i.e.  through 
the  foundation  or  embankment  or  between  the  embankment  and 
abutment)  and  recommend  corrective  measures. 

It  is  recommended  that  within  3  months  of  the  final  approval  date 
of  this  report,  the  hydrologic  investigation  of  the  structure 
should  be  undertaken  and  within  6  months,  the  remaining  investiga¬ 
tion  should  commence.  Appropriate  remedial  measures  for  both  ad¬ 
ditional  investigations  should  be  completed  within  18  months  of 
the  final  approval. 

The  following  remedial  measures  should  be  completed  within  12 
months  to  correct  existing  deficiencies: 

1.  If  seepage  continues  at  the  right  downstream  toe  of  slope, 
provide  a  means  for  collecting  and  draining  water  from  this 
wet  area  to  avoid  erosion  into  the  slope.  It  may  be  required 
to  place  a  stone  drainage  layer  with  an  adequate  filter  zone 
to  prevent  migration  of  fines  from  the  slope,  as  well  as  a 
perforated  pipe  to  collect  the  seepage  and  discharge  it  into 
the  stilling  basin. 

2.  Reconstruct  the  deteriorated  portion  of  the  concrete  cap  of 
the  spillway  weir  and  repair  the  damaged  channel  support  base 
of  the  footbridge. 

3.  Regrade  the  dam  crest  to  fill  in  the  low  spot  near  the  right 
one-third  point  and  to  remove  ruts  and  pockets.  Reseed  and 
mulch  the  crest  to  establish  an  erosion  resistant  cover.  Keep 
future  traffic  off  the  crest. 

4.  Clear  all  fallen  logs,  debris  and  other  obstructions  from  the 
spillway  discharge  channel  and  apron. 

5.  Cut  any  brush  or  trees  on  the  embankment  slopes  and  in  the 
spillway  discharge  channel  bottom  at  intervals  of  two  to  three 
years  to  prevent  their  being  overgrown.  All  tree  stumps  on 
the  embankment  slopes  should  be  removed  and  backfilled. 
Equipment  and  procedures  for  this  maintenance  should  be  such 
as  to  avoid  damage  to  existing  grass  and  weed  cover  on  the 
slopes.  Any  slopes  that  become  further  scarred  by  runoff  or 
traffic  should  be  reseeded  and  mulched. 

6.  Fill  in  the  woodchuck  burrows  and  any  other  animal  burrows 
noted  in  the  embankment. 
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7.  At  least  twice  a  year  (in  the  early  spring  during  periods  of 
heavy  flow  in  the  channel  and  in  late  fall)  inspect  the  right 
upstream  reservoir  slope  for  seepage,  especially  in  the  vicin¬ 
ity  of  the  bypass  canal  dikes.  Document  locations  and  quanti¬ 
ties  of  observed  seepage.  If  progressively  increasing  seepage 
is  observed,  the  source  of  the  seepage  should  be  investigated 
by  a  registered  professional  engineer  and  remedial  measures 
implemented,  if  found  to  be  necessary. 

8.  Develop  and  implement  a  flood  warning  and  emergency  evacuation 
plan  to  alert  downstream  residents  in  the  event  conditions 
occur  which  could  result  in  failure  of  the  dam. 


Submitted  by:  FLAHERTY  GIAVARA  ASSOCIATES,  P.C. 


Approved  by: 


■Col.  W.  M.  Smith/  Jr. 

New  York  District  Engineer 
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NATIONAL  DAM  SAFETY  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NORWICH  WATER  WORKS  DAM  NO.  1 
INVENTORY  NO.  NY  347 
D.E.C.  NO.  117C-620 
SUSQUEHANNA  RIVER  BASIN 
CHENANGO  COUNTY,  NEW  YORK 


SECTION  1  -  PROJECT  INFORMATION 
1 . 1  GENERAL 


a.  Authority 

The  Phase  I  Inspection  reported  herein  was  authorized  by 
the  Department  of  the  Army,  New  York  District,  Corps  of 
Engineers,  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-367.  Flaherty  Giavara 
Associates,  P.C.  has  been  retained  by  the  New  York  Dis¬ 
trict  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  York.  Authorization  and  notice  to  proceed  was  is¬ 
sued  to  Flaherty  Giavara  Associates,  P.C.  under  a  letter 
of  December  24,  1980  from  W.  M.  Smith,  Jr.  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  51-81-C-0006  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

Evaluation  of  the  existing  conditions  of  the  subject  dam 
to  identify  deficiencies  and  hazardous  conditions,  deter¬ 
mine  if  they  constitute  hazards  to  life  and  property  and 
recommend  remedial  measures  where  necessary. 

1 . 2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

Norwich  Water  Works  Dam  No.  1  consists  of  an  earthen  em¬ 
bankment  with  a  16  inch  diameter  cast  iron  water  supply 
pipe  under  the  central  portion  of  the  embankment  and  a 
cut  stone  masonry  spillway  with  flashboards  at  the  right 
end  of  the  embankment.  Plans,  profiles,  and  sections 
prepared  for  the  project  by  the  Norwich  Water  Works  are 
included  on  drawings  in  Appendix  F. 

The  dam  embankment  is  approximately  270  feet  long  and  47 
feet  high  and  has  an  upstream  slope  of  2.5  horizontal  to 
1  vertical  and  a  downstream  slope  of  2  to  1 .  The  crest 
of  the  dam  is  10  feet  in  width  and  its  elevation  is 
1194.5  (NGVD).  The  embankment  cross  section  consists 
primarily  of  compacted  earth  material  with  a  compacted 
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clay  and  gravel  (puddled)  core.  The  core  is  5  feet  wide 
near  the  top  of  the  embankment  and  widens  to  about  10 
feet  at  the  original  ground  surface.  The  core  extends  7 
to  14  feet  below  ground  surface  to  form  a  cutoff.  The 
width  of  the  bottom  of  the  cutoff  is  approximately  3  to  4 
feet. 

The  upstream  slope  has  a  minimum  layer  of  12  inches  of 
broken  stone  (riprap)  for  slope  protection,  while  the 
downstream  slope  has  a  "soil  dressing”  and  grass. 

A  16  inch  diameter  cast  iron  water  supply  pipe  runs  be¬ 
neath  the  center  of  the  embankment  from  an  intake  struc¬ 
ture  in  the  reservoir,  and  constitutes  part  of  the  water 
supply  system  for  the  City  of  Norwich. 

The  spillway  is  45  feet  wide  and  250  feet  long  consisting 
of  a  cut  stone  masonry  weir  with  wooden  flashboards  and 
cut  stone  masonry  abutments  and  wingwalls.  The  discharge 
channel  downstream  of  the  spillway  is  excavated  into 
earth  and  rock.  Approximately  60  feet  downstream  of  the 
spillway,  the  discharge  channel  curves  to  the  left  and 
experiences  about  a  15+  foot  nearly  vertical  drop  over 
rock  outcrop  into  the  original  streambed  that  was  dammed 
up  by  the  embankment.  The  upper  portions  of  the  left 
side  of  the  discharge  channel  may  have  been  created  by  an 
earthen  spur  dike  placed  downstream  and  perpendicular  to 
the  right  end  of  the  embankment.  The  side  slopes  of  the 
discharge  channel  are  tree  covered  and  have  variable 
slopes,  but  are  generally  flatter  than  1.5  to  2  horizon¬ 
tal  to  1  vertical. 

The  "bypass  canal"  from  the  upper  reservoir  (Norwich  Res¬ 
ervoir  No.  2  Dam  -  NY  349)  joins  the  stream  about  250 
feet  downstream  from  the  spillway  discharge  channel  out¬ 
let. 

b.  Location 


The  Norwich  Water  Works  Dam  No.  1  is  located  off  New  York 
Route  23  approximately  1.2  miles  northeast  of  the  City  of 
Norwich  in  the  Town  of  Norwich,  New  York.  The  dam  is 
located  at  latitude  north  42-32.8'  and  longitude  west 
75-29.7'  on  the  U.S.  Geological  Survey  7.5  minute  series 
topographic  map  "Holmesvi lie ,  New  York".  The  Location 
Map  on  page  i  indicates  where  the  dam  is  situated. 

c.  Size  Classification 


The  maximum  height  of  the  dam  is  47  feet  and  the  maximum 
storage  capacity  is  136  acre-feet.  Therefore,  Norwich 
Water  Works  Dam  No.  1  is  classified  as  an  "Intermediate" 
dam  as  defined  by  the  Recommended  Guidelines  for  Safety 
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Inspection  of  Dams. 

d.  Hazard  Classification 

There  are  approximately  2  dwellings,  a  large  trailer  park 
(30  to  40  trailers),  4  commercial  buildings,  two  major 
roads  (including  New  York  Route  23)  and  high  voltage 
transmission  lines  within  the  dam  failure  flood  hazard 
area.  Therefore,  the  dam  is  in  the  "High”  hazard  cate¬ 
gory  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  City  of  Norwich.  The  address  and 
telephone  number  of  the  owner  is  as  follows: 


Owner 

Contact! 


Mr.  Nicholas  W.  Andrews,  Superintendent 

Norwich  Water  Department 

City  of  Norwich 

31  East  Main  Street 

Norwich,  New  York  1 38 1 5 

Telephone:  (607)  334-6618 


Purpose 


The  primary  purpose  of  this  dam  is  water  supply  for  the 
City  of  Norwich. 

Design  and  Construction  History 

The  dam  was  designed  in  1881  by  the  Norwich  Water  Works, 
P.H.  Baermann,  Chief  Engineer  and  John  Mitchell,  Presi¬ 
dent.  It  was  also  constructed  in  1881  by  George  L.  Tubbs 
and  Company  of  Rochester,  New  York.  No  major  post  con¬ 
struction  modifications  have  been  made  to  the  dam;  how¬ 
ever,  an  additional  12  inch  cast  iron  water  supply  pipe 
was  installed  in  1904. 

Normal  Operating  Procedure 


The  flashboards  are  semi-permanent;  therefore,  the  water 
level  is  maintained  at  the  elevation  of  the  top  of  the 
flashboards  for  normal  flows.  There  are  no  regular  oper¬ 
ating  procedures. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area  (Square  Miles)  0.38 


b.  Discharge  at  Dam  Site  (CFS) 

-  Top  of  Dam 

without  flashboards  1861 

with  flashboards  1193 

-  Top  of  Flashboards 

without  flashboards  213 

with  flashboards 

-  Crest  of  Spillway 


c.  Elevations  (NGVD) 


-  Top  of  Dam  119^.5 

-  Top  of  Flashboards  1 190.4 

-  Crest  of  Spillway  1189.0 

-  Reservoir  Drain  Inlet  1159.3 

d .  Reservoir  Surface  Area  (Acres) 

-  Top  of  Dam  9.3 

-  Top  of  Flashboards  7.2 

-  Crest  of  Spillway  6.5 

e .  Storage  (Acre«Feet) 

-  Top  of  Dam  136 

-  Top  of  Flashboards  101 

-  Crest  of  Spillway  98 


f .  Dam 

-  Type:  Compacted  earth  with 
a  compacted  clay  and 
gravel  (puddled)  core 


and  cutoff 

-  Length  (Feet)  270 

-  Upstream  Slope  (H:V)  2.5:1 

-  Downstream  Slope  (H:V)  2:1 

-  Crest  Width  (Feet)  10 


g.  Spillway 

-  Type:  Cut  stone  masonry  weir 

with  a  concrete  crest  and 
wooden  flashboards  and 
an  excavated  earthen  channel 
with  a  spur  dike  forming  the 
left  bank 

-  .Length  (Feet)  250 


U 


-  Bottom  Width  (Feet)  45 

-  Side  Slopes  (HsV)  1.5-2. 0:1 

-  Channel  Bottom  Slopes  (Feet/Foot) 
upstream 

downstream  0.031 

-  Control:  Flashboards 
h.  Reservoir  Drain 

-  Type:  16  inch  diameter  cast 

iron  water  supply  pipe 
(200  feet  long)  having  a 
24  inch  by  16  inch 
reducer  at  its  inlet 

-  Control:  16  inch  diameter  slide 

gate  located  at  the  in¬ 
let  to  the  stand  pipe. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 


a.  Geology 

The  Norwich  Water  Works  Dam  No.  1  is  located  on  Ransford 
Creek,  a  southwesterly  flowing  tributary  to  the  Chenango 
River,  about  1.2  miles  northeast  of  the  City  of  Norwich 
in  the  Appalachian  (Allegheny)  Plateau  physiographic 
province  of  New  York  State. 

The  topography  in  the  area  ranges  from  elevation  1160  at 
the  streambed  downstream  of  the  dam  to  about  elevation 
1500  to  1780  at  the  summits  of  hills  surrounding  the  dam 
and  reservoir  area. 

The  underlying  bedrock  at  the  site  consists  of  the  Una- 
dilla  Formation  belonging  to  the  Upper  Devonian  Genesee 
group.  This  formation  consists  of  coarse  silty  shales 
and  siltstones  that  were  deposited  in  a  shallow  water, 
near-shore  setting  of  the  Catskill  Delta  that  propagated 
across  the  state  from  east  to  west.  The  bedding  of  these 
deposits  is  quite  even  and  laminated,  splitting  readily 
into  thin  sheets  upon  exposure. 

Above  the  bedrock,  the  valley  bottom  and  side  slopes  are 
mantled  by  a  heterogeneous  mixture  of  clay,  silt,  sand 
and  rock  fragments  known  as  glacial  till  (or  hardpan). 

b.  Subsurface  Investigations 

No  known  subsurface  explorations  were  made  at  the  site. 
Based  on  reports  made  in  the  mid  1920's,  the  subsurface 
conditions  at  the  site  consist  of  relatively  impermeable 
glacial  till  (hardpan)  or  shale  bedrock. 

2.2  DESIGN  RECORDS 


The  dam  was  designed  by  the  Norwich  Water  Works  in  1 88 1 .  No 
design  data  was  obtained  for  this  dam. 

2.3  CONSTRUCTION  RECORDS 


This  dam  was  constructed  in  1 88 1  by  George  L.  Tubbs  and  Com¬ 
pany  of  Rochester,  New  York.  The  contract  drawings  which 
were  prepared  by  the  Norwich  Water  Works  are  included  in  Ap¬ 
pendix  F.  In  addition,  excerpts  from  the  technical  specifi¬ 
cations  can  be  found  in  Appendix  D. 
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2.4  OPERATION  RECORDS 

There  were  no  operation  records  available  for  this  dam. 

2.5  EVALUATION  OF  DATA 

The  data  presented  herein  was  obtained  primarily  from  the 
Norwich  Water  Department  located  in  Norwich,  New  York  and 
also  from  the  files  of  the  New  York  State  Department  of  Envi¬ 
ronmental  Conservation  (DEC).  This  information  appears  to  be 
reliable  and  adequate  for  the  purposes  of  a  Phase  I  Inspec¬ 
tion  Report. 


i 
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Visual  inspection  of  the  Norwich  Water  Works  Dam  No.  1 
was  conducted  on  March  13,  1981.  The  weather  was  over¬ 
cast  and  the  temperature  was  50+°F.  At  the  time  of  the 
inspection,  there  were  small  patches  of  snow  on  the 
ground  and  no  water  was  flowing  over  the  weir  in  the 
spillway  (See  Photo  No.  8). 


b.  Dam 


The  earthfill  embankment  of  the  dam  is  generally  in  sat¬ 
isfactory  condition.  There  was  no  visible  evidence  of 
lateral  movement,  major  seepage,  settlement  or  erosion, 
or  other  serious  defects. 


The  following  specific  items  were  noted: 

1.  An  area  of  active  seepage  about  4  to  6  feet  wide  and 
wet  ground  were  noted  at  the  toe  of  the  downstream 
slope  near  the  right  abutment  (See  Photos  No.  16  and 
17).  Seepage  was  estimated  to  be  1  to  2  gallons  per 
minute  (GPM).  It  was  not  possible  to  determine  if 
the  water  was  carrying  soil  particles  due  to  the  soft 
muddy  conditions  of  the  ground  from  which  seepage  was 
emanating. 

2.  Several  soft  wet  areas  were  evident  on  the  flat  area 
downstream  of  the  toe  near  the  left  abutment.  These 
areas  may  have  been  due  to  frost  melt  or  ponded  sur¬ 
face  runoff. 


3.  The  crest  was  observed  to  be  0.3  to  0.5  feet  low  at 
the  right  one-third  point.  Also,  footpaths  with  mi¬ 
nor  rutting  were  noted  on  the  grass  covered  crest 
(See  Photo  No.  3) • 

4.  A  very  slight  bulging  of  the  downstream  slope  was 
noted  at  the  left  abutment.  There  was  no  evidence 
that  this  bulge  was  recent  or  was  undergoing  active 
movement.  It  did  not  appear  to  pose  a  potential 
threat  to  the  safety  of  the  dam. 

5.  Several  minor  mouse  or  mole  burrows  were  observed 
throughout  the  downstream  embankment  slope  and  on  the 
upper  1  to  2  feet  of  the  upstream  slope.  Two  wood¬ 
chuck  burrows  were  noted,  one  near  the  downstream  toe 
of  slope  at  the  left  abutment  and  the  other  on  the 
spur  dike  between  the  right  abutment  and  spillway 
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channel . 


6.  Scattered  minor  areas  of  brush  and  small  trees  were 
noted  near  the  crest  of  the  upstream  slope  and  on  the 
downstream  slope  (See  Photos  No.  3,  4,  5,  6,  and  7). 
In  addition,  a  strip  of  grass  1+  foot  wide  is  growing 
through  the  riprap  on  the  upstream  slope  about  3*5  to 
4  feet  below  the  crest  (See  Photo  No.  6). 

c.  Spillway 

1 .  Spillway  Weir 

This  broad-crested  weir  is  constructed  of  mortar  and 
cut  stone,  has  a  6  inch  concrete  cap  and  is  generally 
in  fair  condition.  The  approach  to  the  weir  is  in 
good  condition  and  is  free  from  debris  (See  Photo  No. 
8).  A  47  foot  long  by  3*5  foot  wide  footbridge  spans 
the  spillway  weir  (See  Photos  No.  8  and  9).  It  has 
two  spans  constructed  of  steel  channels  and  angles 
with  wood  planking. 

The  following  observations  were  made: 

a)  Minrr  seepage  and  soft  areas  were  noted  at  the 
toe  of  the  embankment  slope  at  the  downstream  end 
>f  the  left  abutment  wall. 

b)  Minor  to  moderate  seepage  was  observed  under  the 
flashboards  and  between  the  masonry  blocks  below 
the  flashboards. 

c)  The  downstream  portions  of  the  left  and  right 
abutment  walls  of  the  weir  were  vine  and  moss- 
covered.  Minor  seepage  was  noted  through  the  ma¬ 
sonry  joints  at  the  raid-height  of  the  right  wall. 

d)  The  base  of  one  channel  support  of  the  footbridge 
is  severely  deteriorated  with  almost  total  sec¬ 
tion  loss  of  the  channel  web  (See  sketches  on 
pages  B-10  and  B— 1 1  of  Appendix  B). 

e)  Large  areas  of  erosion  and  deterioration  were 
observed  on  the  concrete  cap  (See  Photo  No.  8  and 
sketches  on  pages  B-10  and  B-11  of  Appendix  B). 

2.  Spillway  Discharge  Channel 

The  discharge  channel  has  a  typical  width  of  45  feet, 
a  length  of  approximately  250  feet  and  is  in  fair 
condition.  The  side  slopes  of  the  channel  vary,  but 
are  generally  flatter  than  1.5  to  1.  The  left  side 
slope  is  formed  by  an  earthen  spur  dike  (See  Photo 
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No.  14).  Portions  of  the  spillway  discharge  channel 
bottom  are  ledge  (See  Photo  No.  10)  as  is  the  end  of 
the  channel  which  drops  15+  feet  nearly  vertically 
into  the  stilling  basin  (See  Photo  No.  11). 

The  following  items  were  noted  along  the  discharge 
channel : 

a)  The  discharge  channel  side  slopes  were  covered 
with  a  moderate  growth  of  trees  and  brush.  The 
slopes  appeared  to  be  relatively  stable  (See  Pho¬ 
to  No.  10). 

b)  Several  fallen  trees  and  other  debris  were  ob- 
served  in  the  discharge  channel  and  on  the  spill¬ 
way  apron  (See  Photo  No.  9).  Several  trees  were 
noted  growing  in  the  channel  (See  Photo  No.  10). 

d.  Water  Distribution  System  Appurtenances 

1 .  Intake  Structure 

A  stone  masonry  intake  structure  is  located  approxi¬ 
mately  100  feet  from  the  dam  crest  within  the  reser¬ 
voir  (See  Photo  No.  12).  There  was  no  access  walk¬ 
way;  therefore,  the  intake  structure  was  not  inspec¬ 
ted. 

2.  Outlet  Works 

The  primary  outlet  works  is  a  16  inch  diameter  cast 
iron  water  supply  pipe  located  between  the  intake 
structure  and  the  stilling  basin.  Connected  to  this 
pipe  are  two  12  inch  diameter  cast  iron  pipes  which 
supply  water  to  the  distribution  system.  A  12  inch 
diameter  pipe  provides  a  blowoff  for  one  of  these  wa¬ 
ter  supply  pipes  and  discharges  into  the  stilling  ba¬ 
sin  (See  Photo  No.  13).  The  pipe  networks  for  Reser¬ 
voir  No.  1  and  Reservoir  No.  2  are  shown  on  a  "Sketch 
Map"  on  page  D— 1 6  in  Appendix  D. 

3.  Aerating  Jets 

Aerating  jets  located  200+  feet  from  the  dam  crest  at 
the  edge  of  the  reservoir  are  supplied  by  a  12  inch 
diameter  water  supply  pipe  from  Reservoir  No.  2  (See 
Photo  No.  15) . 

e.  Downstream  Channel 


i 

s 


The  natural  channel  downstream  of  the  stilling  basin  has 
a  width  of  10  to  15  feet  and  almost  immediately  is  joined 
by  the  bypass  canal  from  Norwich  Reservoir  No.  2. 
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f .  Reservoir  -  Storage  Pool  Area 

The  reservoir  area  is  bordered  by  moderately  to  steeply 
sloping  wooded  land  on  the  right  side  and  flat  to 
moderately  sloping  wooded  land  adjacent  to  a  gravel  road 
on  the  left  side  (See  Photo  No.  2).  At  the  upstream  end 
of  the  reservoir  is  Norwich  Reservoir  No.  2  Dam  (NY  3^9)* 
There  is  no  significant  probability  of  landslides  into 
the  storage  pool  affecting  the  safety  of  the  dam. 

The  "bypass  canal"  for  Reservoir  No.  2  runs  along  the  top 
of  the  slope  above  the  right  side  of  Reservoir  No.  1.  An 
earth  dike  was  built  along  portions  of  the  bypass  canal 
on  the  side  adjacent  to  Reservoir  No.  1,  but  well  back 
from  the  top  of  slope.  An  area  of  seepage  was  noted  near 
the  top  of  the  right  reservoir  slope,  near  the  upstream 
end  of  the  reservoir.  The  seepage  was  50  to  100  feet 
from  the  dike  of  the  bypass  canal,  and  may  be  due  to 
seepage  from  the  channel.  This  seepage  does  not  appear 
to  constitute  a  major  concern  relative  to  undermining  the 
bypass  channel  dike  or  to  the  integrity  of  the  upstream 
slopes  of  Reservoir  No.  1. 

3.2  EVALUATION  OF  OBSERVATIONS 


The  visual  inspection  revealed  several  deficiencies.  The 

following  observations  were  made: 

a.  An  area  of  active  seepage  and  wet  ground  were  observed  at 

the  toe  of  the  downstream  slope  near  the  right  abutment. 

b.  Several  soft  wet  areas  were  noted  near  the  left  abutment. 

c.  The  dam  crest  was  approximately  6  inches  low  at  the  right 

one-third  point. 

d.  A  very  slight  bulging  of  the  downstream  slope  was  evident 
at  the  left  abutment. 

e.  Several  small  animal  burrows  were  noted  on  the  embankment 
slopes. 

f.  Scattered  minor  areas  of  brush  and  small  trees  were  ob¬ 
served  on  the  embankment  slopes. 

g.  Minor  seepage  and  soft  areas  were  evident  at  the  down¬ 
stream  end  of  the  left  abutment  wall. 

h.  Minor  to  moderate  seepage  was  noted  beneath  the  flash- 
boards  and  between  the  masonry  blocks  below  the  flash- 
boards. 
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i.  The  downstream  portions  of  both  abutment  walls  of  the 
spillway  weir  were  vine  and  moss-oovered  with  some  minor 
seepage  through  the  masonry  joints. 

j.  The  base  of  one  channel  support  of  the  footbridge  has  a 
severely  deteriorated  web. 

k.  Large  areas  of  erosion  and  deterioration  were  observed  on 
the  concrete  spillway  cap. 

l.  The  spillway  discharge  channel  side  slopes  are  covered 
with  a  moderate  growth  of  trees  and  brush. 

m.  Several  trees  have  fallen  into  the  spillway  discharge 
channel  and  some  are  growing  in  it. 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  normal  water  surface  level  is  maintained  by  the  crest  of 
the  spillway  weir  at  elevation  1189.0  (NGVD).  However,  with 
the  flashboards  in  place,  the  normal  water  surface  level  is 
increased  to  1190.4  (NGVD).  The  following  operational  proce¬ 
dures  are  in  effect  at  this  time: 

a.  The  reservoir  water  level  is  checked  visually  twice  dai¬ 
ly,  seven  days  a  week. 

b.  The  reservoir  level  is  adjusted  using  water  from  the  up¬ 
per  reservoir  (Norwich  Reservoir  No.  2)  through  the 
aerating  jets  to  maintain  a  water  surface  at  or  near  the 
spillway  crest  elevation  (the  base  of  the  flashboards). 

4.2  MAINTENANCE  OF  DAM 

Maintenance  operations  at  the  Norwich  Water  Works  Dam  No.  1 
include: 

a.  The  dam  crest  and  embankments  are  mowed  manually  once  ev¬ 
ery  year. 

b.  Deciduous  trees  are  cut  back  annually  to  prevent  them 
from  growing  too  close  to  the  reservoir. 

c.  Repairs  to  masonry  are  performed  as  required. 

d.  Metalwork  and  wooden  structures  are  painted  as  necessary. 

4.3  WARNING  SYSTEM 

No  warning  system  is  presently  in  effect. 

4 . 4  EVALUATION 


Presently,  the  operation  and  maintenance  procedures  in  effect 
for  this  dam  and  its  appurtenances  are  satisfactory.  How¬ 
ever,  increased  maintenance  efforts  are  required  to  correct 
the  deficiencies  which  now  exist. 
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and  the  peak  outflow  was  determined  to  be  7605  CFS  with  the 
flashboards  and  7606  CFS  without  them. 

5.3  SPILLWAY  CAPACITY 


The  total  outlet  capacity  is  the  discharge  from  the  spillway 
weir.  There  were  1.4  feet  high  by  43.3  feet  long  semi-perma¬ 
nent  flashboards  in  place  at  the  time  of  the  inspection.  The 
length  of  the  overflow  section  of  the  weir  is  46.1  feet. 


The  stage  discharge  data  for  the  spillway  weir  with  the 
flashboards  in  place  was  calculated  for  the  stages  tabulated 
below: 


Stage  Discharge  Capacity 

(Feet)  _ (CFS) _ 


Element 
of  Structure 


1 190.4 
1190.7 

1 190.9 
1191-9 

1 192.9 
1194.0 

1 194.5 


0 

21 

46 

247 

535 

927 

1193 


Top  of  Flashboards 


Bottom  of  Footbridge 
Top  of  Dam 


The  total'  spillway  capacity  at  the  top  of  dam  is  1193  CFS. 


The  stage  discharge  data  for  the  spillway  weir  without  the 
flashboards  in  place  is  as  follows: 


Stage 

Discharge  Capacity 

Element 

(Feet) 

(CFS) 

of  Structure 

1189.0 

0 

Spillway  Weir 

1190.4 

213 

— 

1190.7 

285 

— 

1 190.9 

337 

— 

1191.9 

645 

— 

1 192.9 

1016 

— 

1194.0 

1486 

Bottom  of  Footbridge 

1 194.5 

1861 

Top  of  Dam 

The  total  spillway  capacity  at  the  top  of  dam  is  1861  CFS. 


5.4  RESERVOIR  CAPACITY 


The  storage  capacity  of  the  reservoir  was  obtained  from  the 
Norwich  Water  Department  as  indicated  on  the  following  page: 
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Stage  Storage  Storage 

(Feet)  (Acre-Feet)  (Inches  of  Runoff) 


1 189.0 

98 

1 190.4 

101 

1194.5 

136 

4.87 

5.01 

6.74 


5.5  FLOODS  OF  RECORD 


No  data  regarding  floods  of  record  was  obtained  for  this  dam. 
5.6  OVERTOPPING  POTENTIAL 


The  results  of  the  HEC-1  DB  computer  analyses  indicate  that 
when  the  overtopping  discharge  from  the  embankment  portion  of 
Norwich  Reservoir  No.  2  Dam  is  included  as  inflow,  the  crest 
of  the  dam  is  overtopped  by  the  PMF  event  both  with  and  with¬ 
out  the  flashboards  in  place.  The  PMF  discharge  rate  of  7605 
cubic  feet  per  second  (CFS)  with  the  flashboards  in  place 
would  occur  at  a  peak  flood  stage  of  1198.7  feet,  which  is 
4.2  feet  above  the  crest  of  the  dam.  Without  the  flashboards 
in  place,  the  PMF  discharge  rate  of  7606  CFS  peaks  at  eleva¬ 
tion  1198.2,  which  is  3.7  feet  above  the  crest  of  the  dam. 

The  results  of  the  analyses  are  tabulated  below: 

-  With  the  flashboards  in  place: 


Flood 

Condition 

Peak 

Inflow 

(CFS) 

Peak 

Outflow 

(CFS) 

Maximum 

Stage 

Elevation 

(NGVD) 

0.5  PMF 

3812 

3800 

1'r*  7 

1.0  PMF 

7625 

7605 

1198.7 

-  Without  the 

flashboards 

in  place: 

Maximum 

Peak 

Peak 

Stage 

Flood 

Inflow 

Outflow 

Elevation 

Condition 

(CFS) 

(CFS) 

(NGVD) 

0.5  PMF 

3812 

3800 

1 196.2 

1.0  PMF 

7625 

7606 

1 198.2 

EVALUATION 

Using  the  Corps  of  Engineers’  screening  criteria  for  the  ini¬ 
tial  review  of  spillway  adequacy,  it  has  been  determined  that 
when  the  overtopping  discharge  from  the  embankment  portion  of 
Norwich  Reservoir  No.  2  Dam  is  included  as  inflow,  the  capac¬ 
ity  of  the  spillway  is  not  adequate  to  pass  either  t*e  full 
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with  or  without  the  flashboards  in 


PMF  or  one  half  the  PMF, 
place. 

The  extent  of  overtopping  is  summarized  in  the  table  below: 


Ratio  Of  PMF 
Passed  Safely 

Flashboards  (Percent) 


Maximum 
Depth 
Over  Dam 
(Feet) 


Duration 
Over  Top 
Of  Dam 
(Hours) 


With  17 

Without  25 


4.2  9.5 

3.7  7.5 


It  is  estimated  that  as  a  result  of  overtopping,  breaching  of 
the  dam  would  cause  water  surface  levels  downstream  to  reach 
depths  which  would  pose  significant  danger  to  residents. 
Therefore,  the  spillway  is  adjudged  to  be  seriously  inade¬ 
quate  and  the  dam  is  assessed  as  unsafe,  nonemergency. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

There  was  no  visible  evidence  of  major  settlement,  later¬ 
al  movement  or  other  signs  of  overall  structural  in¬ 
stability  of  the  dam  during  the  site  examination.  Based 
on  the  conditions  that  were  observed,  there  is  no  reason 
to  question  the  static  structural  stability  of  the  dam. 

b.  Design  and  Construction  Data 

The  drawings  entitled  "Norwich  Water  Works  RESERVOIR"  for 
the  Norwich  Water  Works  Dam  No.  1,  (See  Appendix  F)  show 
a  configuration  for  the  embankment  and  spillway  that  gen¬ 
erally  corresponds  to  the  conditions  observed  on  March 
13,  1981,  with  the  exception  that  the  discharge  channel 
downstream  from  the  weir  above  the  natural  streambed  is 
not  shown  on  the  original  1 88 1  drawings;  however,  it  does 
appear  on  subsequent  sketches. 

There  is  no  construction  data  to  confirm  the  actual  phys¬ 
ical  properties  and  configuration  of  the  earthfill  and 
the  puddled  core  in  the  embankment.  However,  the  dam 
proportions  are  considered  to  be  reasonable  for  the  soils 
that  were  available  at  the  site  and  the  dam  would  be  ex¬ 
pected  to  have  adequate  safety  margins  with  respect  to 
stability  under  static  loading  conditions. 

c.  Seismic  Stability 

The  Norwich  Water  Works  Dam  No.  1  is  located  in  Seismic 
Zone  1  ,  and  in  accordance  with  recommended  Phase  I  guide¬ 
lines  does  not  require  seismic  analysis. 


SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7. 1  ASSESSMENT 


a.  Condition 

On  the  basis  of  the  visual  examination,  the  embankment  of 
Norwich  Water  Works  Dam  No.  1  is  considered  to  be  gener¬ 
ally  in  good  condition.  There  were  no  signs  of  impending 
structural  failure  or  other  conditions  which  would  war¬ 
rant  urgent  remedial  action;  however,  a  number  of  defi¬ 
ciencies  were  noted. 

b.  Adequacy  of  Information 

The  evaluation  of  the  embankment  portions  of  this  dam  is 
based  primarily  on  visual  examination,  reference  to 
available  plans,  approximate  hydraulic  and  hydrologic 
computations,  and  application  of  engineering  judgement. 
The  available  information  that  was  obtained  is  adequate 
for  the  purposes  of  a  Phase  I  assessment. 

c.  Need  for  Additional  Investigations 

It  is  recommended  that  the  following  additional  investi¬ 
gations  be  performed  by  a  registered  professional  engi¬ 
neer  engaged  by  the  owner: 

1.  Conduct  a  detailed  hydrologic  and  hydraulic  analysis 
to  determine  the  need  for  and  methods  of  increasing 
the  discharge  capacity  of  the  dam.  This  would  in¬ 
clude  investigating  the  adequacy  of  the  spillway  and 
discharge  channel. 

2.  Monitor  the  seepage  and  wet  areas  of  the  downstream 
slope  and  the  toe  of  slope  near  the  right  abutment  to 
determine  if  the  observed  seepage  is  seasonal  or  con¬ 
tinuous,  and/or  if  the  rate  is  increasing.  If  found 
to  be  continuous  or  increasing,  investigate  to  deter¬ 
mine  the  source  of  the  seepage  (i.e.  through  the 
foundation  or  embankment  or  between  the  embankment 
and  abutment)  and  recommend  corrective  measures. 

d.  Urgency 

It  is  recommended  that  within  3  months  of  the  final  ap¬ 
proval  date  of  this  report,  the  necessary  hydrologic  in¬ 
vestigation  should  be  undertaken  and  within  6  months,  the 
remaining  investigation  should  commence.  Appropriate  re¬ 
medial  measures  for  both  of  the  additional  investigations 
described  in  Section  7.1c  should  be  completed  within  18 
months  of  the  final  approval  of  the  report.  Corrective 
measures  listed  in  Section  7.2  should  be  accomplished 
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within  12  months  of  final  approval. 

7.2  RECOMMENDED  MEASURES 

It  is  considered  important  that  the  following  items  be  accom¬ 
plished  in  addition  to  any  items  required  as  a  result  of  the 

additional  investigations  recommended  in  Section  7.1c: 

a.  If  seepage  continues  at  the  right  downstream  toe  of 
slope,  provide  a  means  for  collecting  and  draining  water 
from  this  wet  area  to  avoid  erosion  into  the  slope.  It 
may  be  required  to  place  a  stone  drainage  layer  with  an 
adequate  filter  zone  to  prevent  migration  of  fines  from 
the  slope,  as  well  as  a  perforated  pipe  to  collect  the 
seepage  and  discharge  it  into  the  stilling  basin. 

b.  Reconstruct  the  deteriorated  portion  of  the  concrete  cap 
of  the  spillway  weir  and  repair  the  damaged  channel  sup¬ 
port  base  of  the  footbridge. 

c.  Regrade  the  dam  crest  to  fill  in  the  low  spot  near  the 
right  one-third  point  and  to  remove  ruts  and  pockets. 
Reseed  and  mulch  the  crest  to  establish  an  erosion  resis¬ 
tant  cover.  Keep  future  traffic  off  the  crest. 

d.  Clear  all  fallen  logs,  debris  and  other  obstructions  from 
the  spillway  discharge  channel  and  apron. 

e.  Cut  any  brush  or  trees  on  the  embankment  slopes  and 
spillway  discharge  channel  bottom,  at  intervals  of  two  to 
three  years  to  prevent  their  being  overgrown.  All  tree 
stumps  on  the  embankment  slopes  should  be  removed  and 
backfilled.  Equipment  and  procedures  for  this 
maintenance  should  be  such  as  to  avoid  damage  to  existing 
grass  and  weed  cover  on  the  .  slopes.  Any  slopes  that 
become  further  scarred  by  runoff  or  traffic  should  be  re¬ 
seeded  and  mulched. 

f.  Fill  in  the  woodchuck  burrows  and  any  other  animal  bur¬ 
rows  noted  in  the  embankment. 

g.  At  least  twice  a  year  (in  the  early  spring  during  periods 
of  heavy  flow  in  the  channel  and  in  the  late  fall)  in¬ 
spect  the  right  upstream  reservoir  slope  for  seepage, 
especially  in  the  vicinity  of  the  bypass  canal  dikes. 
Document  locations  and  quantities  of  observed  seepage. 
If  progressively  increasing  seepage  is  observed,  the 
source  of  the  seepage  should  be  investigated  by  a 
registered  professional  engineer  and  remedial  measures 
implemented,  if  found  to  be  necessary. 

h.  Develop  a  flood  warning  and  emergency  evacuation  plan 
which  would  be  implemented  to  alert  the  downstream  resi- 
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PHOTO  #11:  Outlet  of  spillway  channel 
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PHOTO  #14:  Crest  of  spur  dike 


PHOTO  #15:  Outlet  works  from  Norwich  Reservoir 
No.  2  Dam  (Inventory  No.  NY  349) 
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PHOTO  #16:  Seepage  at  downstream  toe  of  slope 


PHOTO  #17:  Closeup  of  seepage 
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VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


Name  of  Dam 

Norwich  Water  Works 

Dam  No .  1 

Fed.  I.D.  # 

NY  347 

DEC  Dam  No. 

117C-620 

River  Basin 

Susquehanna 

Location:  Town  Norwich 

County 

Chenango 

Stream  Name 

Ransford  ureek 

Tributary  of  _ 

Chenango  River 

t  W.  J  42°-32. 8 ’  75°-2y.  7' 

Latitude  (N) _ Longitude  (W) _ 

Type  of  Dam  Earthen  embankment 

Hazard  Category  _ 

Date(s)  of  Inspection  March  13,  1981 _ 

Weather  Conditions  Overcast,  50°+  F. 

Reservoir  Level  at  Time  of  Inspection  Elevation  1189.4  (NGVD) _ 

b.  Inspection  Personnel  R*C’  Smich’  T-L*  Ward  &  R*A*  Criscuolo  of  Flaherty  Giavara 


Associates,  P.C.;  J.J.  Rixner  &  C.W.  Eller  of  Haley  &  Aldrich,  Inc.;  E.  Thomas 


o£  Salmon  Associates. 

Persons  Contacted  (Including  Address 

Nicholas  W.  Andrews,  Superintendent 

&  Phone  No.) 

Thomas  J.  Natoli,  City  Engineer 

Norwich  Water  Department 

City  of  Norwich 

City  of  Norwich 

P.0.  Box  430 

31  East  Main  Street 

31  East  Main  Street 

Norwich.  New  York  13815 

Norwich,  New  York  13815 

(607)  334-6618 

(607)  334-4427 

History: 

_  „  „  1881 

Date  Constructed 

Never 

Date(s)  Reconstructed 

Designer _ 

Constructed  By 
Owner 


Norwich  Water  Works;  P.H.  Baermann,  Chief  Engineer 


George  L.  Tubbs  and  Company 


City  of  Norwich 
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2)  Embankment 


a.  Characteristics 


(1)  Embankment  Material  Compacted  earth  material 


(2)  Cutoff  Type_ 


Compacted  clay  and  gravel  (puddled) 


(3)  Impervious  Core _ Compacted  clay  and  gravel  (puddled) 


(4)  Internal  Drainage  System  None  observed 


(5)  Miscellaneous 


No  comments 


(1)  Vertical  Alignment  Fair?  0«3  to  0.5  feet  low  at  the^ right  one-third  point 


(2)  Horizontal  Alignment  Good;  substantially  straight 


(3)  Surface  Cracks  None  observed 


(4)  Miscellaneous 


Mowed  grass  cover;  minor  rutting  in  gravel  footpath 


c.  Upstream  Slope 

(1)  Slope  (Estimate  -  V:H)  _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  Severa:1-  mouse/mole  burrows 
near  the  crest 


(3)  Sloughing,  Subsidence  or  Depressions  Minor  erosion  near  crest  and  in  grass 
strip 


(4)  Slope  Protection  Some  §rass  and  weeds  near  crest;  layer  of  riprap  extending 


crest. 

(5)  Surface  Cracks  or  Movement  at  Toe _ 

None  evident 

j 

.1 

j 

Downstream  Slope 

(1)  Slope  (Estimate  -  V:H) _ J_|_2 _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  Several  mouse/mole  burrows; 

woodchuck  burrows  at  toe  of  slope  near  left  abutment  and  in  sloped  area 
between  right  abutment  and  spillway 


(3)  Sloughing,  Subsidence  or  Depressions  Minor  surface  sloughin 


between  right  abutment  and  spillway;  surface  erosion  with  several  6±.  inch 


deep  channels  noted  in  level  area  below  left  abutment 


(4)  Surface  Cracks  or  Movement  at  Toe  Very  slight  bulging  of  left  side  of 
the  downstream  slope 


(5)  Seepage  Seepage  noted  at  the  right  abutment  toe  of  slope ;  soft  wet  area 


in  level  section  below  left  abutment 


(6)  External  Drainage  System  (Ditches,  Trenches,  Blanket)  Hone  observed _ 


(7)  Condition  Around  Outlet  Structure  Blowoff  outlet  into  stilling  basin  from 
intake  structure  was  unobservable 


(8)  Seepage  Beyond  Toe  None  observed 


Abutments  -  Embankment  Contact 

Right:  good  condition 


Left:  good  conditon 


k 


(1)  Erosion  at  Contact  None  apparent 

(2)  Seepage  Along  Contact  None  observed 


3)  Drainage  System 

a.  Description  of  System  Masonry  intake  structure  feeds  water  into  the  distribution 
system  through  a  12  inch  cast  iron  pipe  (CIP)  from  which  a  blowoff  discharges 


into  a  stilling  basin. 


b  Condition  of  System  Fair;  some  valves  have  not  been  opened  or  closed  in  years  and 
are  probably  inoperable 


c.  Discharge  from  Drainage  System 


Stilling  basin 


4)  Instrumentation  (Monumentation/Surveys,  Observation  Wells,  Weirs,  Peizometers,  Etc.) 

None  observed 


5)  Reservoir 


a.  Slopes 


Moderately  to  steeply  sloping  woodlands 


.  Sedimentation 


No  apparent  problems 


.  Unusual  Conditions  Which  Affect  Dam  None  apparent 


6)  Area  Downstream  of  Dam 


a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  Approximately  2  dwellings, 
a  large  trailer  park  (30  to  40  trailers),  4  commercial  buildings,  two  major 


roads  (including  New  York  Route  23)  and  high  voltage  transmission  lines  are 
located  within  the  dam  failure  flood  hazard  area 


b.  Seepage,  Unusual  Growth 


None  observed 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  None  evident 


d.  Condition  of  Downstream  Channel _ Good;  no  aggradation  or  degradation  due  to 


steep  slopes  and  the  streambed  in  ledge 


7)  Spillway(s)  (Including  Discharge  Conveyance  Channel) 


Principal  spillway  and  discharge  conveyance  channel 


a.  General  PrinciPal  spillway  and  discharge  conveyance  channel  handle  normal 
flows 


b.  Condition  of  Principal  Spillway  Fair?  reinforced  concrete  is  eroded  and 
deteriorated;  downstream  portion  of  the  left  and  right  abutment  walls  are 


vine  and  moss  covered;  minor  to  moderate  seepage  was  observed  between  the 


masonry  blocks  below  the  flashboards  of  the  spillway  weir;  minor  seepage 


and  softspots  were  noted  at  the  toe  of  the  embankment  slope  at  the  down¬ 
stream  end  of  the  lef  ' 
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Condition  of  Emergency  Spillway  Not  applicable 


d.  Condition  of  Discharge  Conveyance  Channel  Fair?  side  slopes  have  a  moderate 
growth  of  trees  and  brush  and  appear  stable;  several  trees  are  growing  in  the 


channel  and  others  have  fallen  into  it. 


8)  Reservoir  Drain/Outlet 
Type:  Pipe _ X 


Conduit 


Other 


Material:  Concrete 


Metal 


X 


Other 


Size:  16  inch  cast  iron  pipe  (CIP) _  Length  200  feet 

Invert  Elevations:  Entrance 1159.3  (NGVD) 


Exit 


1153.3  (NGVD) 


Physical  Condition  (Describe) : 
Material:  Unobservable 

Joints: 


Unobservable 


Unobservable 


AHgnmPnt  Unobservable 


Structural  Integrity: 


Unknown 


Hydraulic  Capability:  Good;  pipe  Is  used  for  water  supply  for  the  City  of  Norwich 


Means  of  Control:  Gate_ 
Operation:  Operable _ 


Valve 


Uncontrolled 


Inoperable_ 


Uncontrolled 


Present  Condition  (Describe) :_ 

inspection 


Unknown;  the  valve  was  not  operated  during  the 
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9)  Structural 

a.  Concrete  Surfaces  Concrete  surfaces  of  the  principal  spillway  weir  have  large 
areas  of  deterioration  and  erosion. 


b.  Structural  Cracking  Structural  cracks  along  the  spillway  and  adjacent  to  the 
masonry 


Joints  -  Construction,  etc 


Some  open  joints  in  stone  masonry 


i. 


,  Inaccessible 

Foundation _ 


j .  Abutments  Abutment  walls  are  vine  and  moss  covered;  minor  openings  in  masonry 
joints 


k.  Control  Gates  Valves  control  the  flow  of  water  to  the  distribution  system 


1.  Approach  &  Outlet  Channels  Concrete  surface  is  eroded  on  the  approach  to  the  weir 


m.  Energy  Dissipators  (Plunge  Pool,  etc.)  Stilling  basin  the  °“tlet  of  the 
principal  spillway  discharge  channel 


n. 


Intake  Structures 


Inaccessible 


o.  Stability _ Appears  to  be  stable 


Miscellaneous 


No  comments 


10)  Appurtenant  Structures  (Power  House,  Lock,  Gatehouse,  Other) 

a.  Description  and  Condition _  _ 

1.  Intake  structure:  Inaccessible;  however,  it  appears  to  be  in  good  conditon 

2.  Chemical  feed  building:  Inaccessible;  however,  it  appears  to  be  in  good 

condition  and  is  presently  in  use  _ __ _ 

3.  Footbridge  over  spillway  weir:  Severe  deterioration  of  one  channel  support 

causing  almost  total  section  loss  of  the  channel  web  _ _ 
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APPENDIX  C- 

HYDROLOG I C/HYDRAULIC  ENGINEERING  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA: 


Elevation 

(ft.) 

Surface  Area 
(acres) 

Storaae  Capacity 
(acre-ft.) 

1) 

Top  of  Dam 

Design  High  Water 
(Max.  Design  Pool) 

1194.5 

9.3 

136 

2) 

__ 

— 

3) 

Emergency  Spillway 
Crest 

— 

— 

— 

4) 

Pool  Level  with 
Flashboards 

1190.4 

7.2 

101 

5) 

Principal . Sp illway 
Crest 

1189.0 

6.5 

98 

DISCHARGES:  (without  flashboards  in  place) 

Volume 

(cfs) 

1) 

Average  Daily 

Unknown 

2) 

Principal  Spillway  <3  Maximum  High  Water  (Top  of  Dam) 

1861 

3) 

Emergency  Spillway  @  Design  High  Water 

— 

4) 

Principal  Spillway  <3  Top  of  Flashboards 

213 

5) 

Low  Level  Outlet  @  Principal  Spillway  Crest 

I 

6) 

Total  (of  all  facilities)  @  Maximum  High  Water 

1861 

7) 

Maximum  Known  Flood 

Unknown  ] 

8) 

At  Time  of  Inspection 

0  | 

1 

L 
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1 

J 


i 


Si 


CREST: 


ELEVATION: 


1194.5 


Type 


Vegetated  earthen  embankment 


Width 


10  feet 


Length 


215  feet 


gpjj^over  Cut  stone  masonry  and  mortar  spillway  with  a  reinforced  concrete  cap 
Location  Right  abutment  _  _ 


SPILLWAY: 

PRINCIPAL 

1189.0  (NGVD) 

Broad-crested  weir _ 

43.3  feet  and  46.1  feet 


Weir 


Flashboards 


One 


1.4  feet/43.3  feet 


Reinforced  concrete 


Continuously 


Not  applicable 


1+  foot 


_  Elevation  _ 

_  Type  _ 

_  Width  _ 

Type  of  Control 
Uncontrolled  _ 

Controlled  _ 

Type:  _ 

(Flashboards;  gate) 

Number  _ 

Size/Length  _ 

Invert  Material  _ 

Anticipated  Length 
of  Operating  Service. 

Chute  Length  _ 

Height  Between  _ 

Spillway  Crest 
&  Approach  Channel 
Invert  (Weir  Flow) 


EMERGENCY 


Method  of  Controlled  Releases  (mechanisms)  Valves  used  to  control  flow  to  the 


water  distribution  system 


DRAINAGE  AREA: 


242  acres  =  0.38  square  miles 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type  _ Rural,  agriculture _ 

Terrain  -  Relief  Moderate  slopes _ 

Surface  -  Soil  _ Glacial  till _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
surface  or  subsurface  conditions) 

Primarily  wooded  with  scattered  open  fields;  glacial  till  soils;  average  water¬ 
shed  slope  is  10+  percent. 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 
None 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

None 


Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  reaches  along  the  reservoir 
perimeter: 

Spur  dike  at  the  right  eno  of  the  dam  embankment  adjacent  to  left 
Location:  side  slope  of  the  principal  spillway  discharge  channel 

Elevation :  Unknown _ 

Reservoir : 

Length  <3  Maximum  Pool  1000±  feet  °  °’2  miles _ (Miles) 

Length  of  Shoreline  (@  Spillway  Crest)  300Q±  £eet  *  °-6  mtles _ (Miles) 
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SUSQUEHANNA  RIVER  BASIN 
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NORWICH,  NEW  YORK 
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PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 
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PEAK  FLOW  AND  STORAGE  < END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 
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APPENDIX  D 


PREVIOUS 


INSPECTION  REPORTS/ AVAILABLE  DOCUMENTS 


EXCERPTS  FROM  TECHNICAL  SPECIFICATIONS 


1 


/ 


/ j  j  /. 


D-l 


SPECIAL  NOTICE 

To  Contractors  Proposing  to  Bid. 


Contractors  are  requested  to  observe,  that  the  specifications  and  conditions  of  contract  are  intended  to 
ensure  the  performance  of  the  work,  in  a  straightforward  and  workmanlike  manner,  and  to  prevent  all  claims, 
designated  as  extras,  from  arising. 


There  will  be  no  opportunity  whatever  afforded  for  making  up  profits  by  extras,  ami  contractors  must  look 
entirely  to  the  contract  for  tbeir  remuneration.  The  contract  price  given  in  the  proposal,  should  lie  suflScient  to 
cover  every  item  of  labor  and  material,  and  all  possible  contingencies  connected  with  the  works,  as  well  as  a 

reasonable  profit. 


It  is  believed  that  this  method  of  letting  work  will  commend  itself  to  all  fair  Contractors.  It  amounts  in 
substance  to  making  the  final  estimate  in  advance  of  the  construction,  and  affords  the  Contractor,  as  well  as  the 
Corporation,  the  knowledge  (very  nearly)  of  the  character  and  amount  of  the  work. 

For  the  amount  of  work  aud  material  represented  as  above  stated,  and  performed  in  the  manner  defined  in 
the  si>ecificatiou8,  which  requirements  will  be  enforced,  a  bid  is  invited. 


Contractors  must  not  be  guided  by  any  information  furnished  by  any  employe  or  agent  <>f  The  Norwich 
Water  Works,  respecting  nature  of  material,  the  location  of  stone,  clay  or  any  other  thing,  so  as  to  make  the 
Corporation  liable.  They  must  in  ever}'  instance,  judge  for  themselves,  from  actual  iusjieotiou  or  otherwise,  aud 
run  all  risk. 


Engineer's  Office,  Xorwich,  April  JO,  l SSI 


1\  H.  IUEUM.  /.v.v. 

( 'hie/'  Engineer. 
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The  Norwich  Water  Works. 


CONTRACT 


!&\  ■** 


^rklcUi  ot tntt  made  and  concluded  this  -<V 

day  of  .  ■T'y’  ..in  the  year  one  thnasandei ght  hundred  and  eighty- 

une.hija.nd  hetweetT^he  .Vur/eieh  Hater  (forks,  by  their  President .  of  the  first  /tart,  unit 


-~1'  'i  -  -  r  I  — JT.  \t/<- •*&  <3— m.  >>>',/.'  »,  fc&ttL, 

-  '  / 
w  .  .  .  .  •  ■  ■-  y 


K  A 1  -A- X  ■CS.-Xx-U 
of  the  second  part.  ( ’ontrartorS 


o> 


i-  v-,--'  _ 


9lt<u»Mttr,  77/  f  /  />  Mr  vctf><  part. at  of  the  second  part  ha  *■  a /freed,  am/  hi /  Mr.vc 
presents  do  a  dree  to  and  with  the  said  parties  of  the  first  /tart,  for  the  consideration 
hereinafter  mentioned  and  expressed,  to  furnish  at  .  olrn  /troper  cost  and  ex- 

/tense,  all  the  necessary  labor  and  materials  of  who  freer  kind,  and  to  prepare  for  and 
execute,  in  the  most  workmanlike  manner,  all  the  work  called  for  in  the  following ! 
Specifications,  which  are  a  portion  of  this  contract  : 


S  PE  Cl  F  I  C  ATI  O  N  S. 


1  Then*  sjieciri  cations  refer  generally  to  ell  work  of  construction,  the  furnishing  of  all  material  not  specially 
ruentioued  as  furnished  by  The  Norwich  Water  Works,  and  the  guarantee  of  the  said  work  and  material  for  six 
months  from  the  date  of  it*  acceptance,  as  hereinafter  provided. 

The  work  compriaea  grubbing  and  clearing,  the  removal  of  all  vegetable  matter,  where  called  for.  within  the 
reservoir  site,  the  construction  of  earth  and  stone  dama  the  trenching  and  laying  of  all  pipe  and  specials  of  various 
diameters,  the  setting  of  gates,  hydrants,  air  valvea  and  every  item  of  labor  or  material  necessary  to  the  establish¬ 
ment  of  works  for  the  introduction  of  pure  and  wholesome  water 

CKriiBfXU  .LVI i  CLK.IRLYG. 

2.  From  the  spare  included  within  the  reservoir  site  defined  upon  Reservoir  drawing  No.  1  by  a _ I - x _ . 

Stow! *l  the  •>*»•  «U  embankments,  undar  the  foundation  of  all  structures,  and  along  ths  pips  lins.  trees.  mplinga 
brush,  roots  and  vegetable  matter  shall  be  cut  and  grabbed  up.  and  together  with  logs,  brush  and  refuse  of  every 
!c»o  m  w.  ’••"cripbon,  including  old  fences,  shall  be  burned  up  end  destroyed,  or  removed  from  tbs  ground  in  such  manner 
and  to  such  location  is  ths  Engineer  may  direct 
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MUCKING. 

3.  Between  the  - o - o  —  line  shown  upon  Reeerroir  drawing  No.  1,  which  line  is  two  l2)  feet 

vertically  above  the  flow  line,  all  vegetable  or  other  objectionable  matter  ehall  be  removed,  bach  portion*  ee  are 
considered  am  table  by  the  Engineer  ehall  be  depoeited  in  spoil  banks  on  til  the  embankment  is  completed,  and  then 
need  to  drees  the  rear  slope  That  portion  not  smtable  for  this  purpose,  or  any  surplus  of  suitable  material,  shall 
be  deposited  in  such  spoil  banka  with  dressed  slopes,  as  may  be  directed :  but  such  spoil  banks  shall  be  so  located 
that  its  drainage  cannot  flow  into  the  reservoir. 

L  Should  a  deposit  of  peat  or  mack  be  discovered  within  the  line  - o - o - ,  it  shall  be  wholly  removed 

and  deposited  in  the  manner  above  provided. 

RESERVOIR. 

4.  The  removal  of  all  wa&h  material  indicated  on  the  Keservoir  drawing  No - i*  already  provided  for  under 

the  head  of  grabbing  and  clearing  and  mucking  in  Specification*  2  and  3. 

e  The  Norwich  Water  Works  will  remove  or  cause  to  be  removed  the  Mill  now  standing  at  the  upper  end  of  the 
reservoir,  but  the  Contractor  will  be  required  to  so  thoroughly  clean  up  the  site  that  it  shall  conform  to  the  other 
portions  of  the  reservoir  as  regards  grubbing  and  clearing  and  mucking.  Said  material  shall  be  removed  in  the 
manner  and  to  the  positions  required  by  the  Engineer. 

5.  Under  the  base  of  the  embankment  the  soil  shall  be  thoroughly  removed  to  such  depth  aud  deposited  in 
such  positions  as  the  Engineer  may  direct  The  bed  of  the  stream  shall  be  cleaned  down  to  rock  bottom,  and  every 

i  precaution  taken  to  give  the  embankment  a  solid  foundation. 

6.  Upon  the  centre  line  of  the  dam  the  puddle  trench  shall  be  excavated  to  the  dimensions  shown  in  lieservou 
drawing  No.  3  to  so  average  depth  of  not  exceeding  6  feet  as  it  ascends  the  hills,  and  stepped  off  in  the  manner 
indicated  ;  through  the  bottom  or  low  ground  the  average  depth  will  not  exceed  7  feet,  without  additional  cotupen 
sation,  but  should  the  Engineer  deem  it  necessary  the  excavation  of  the  trench  may  exceed  7  feet  at  auy  point  <<r 
points  without  extra  claim,  provided  the  sum  of  the  depths  taken  every  5  feet  for  this  length  shall  not  average  more 
than  7  feet  as  above.  A  change  of  position  but  not  of  quantity  shall  not  constitute  any  claim  for  extra  com 
peusatiou. 

7.  All  the  material  excavated,  from  the  puddle  trench,  the  foundation  pits,  and  from  the  waste  pipe  trench, 
when  considered  suitable  by  the  Engineer,  shall  be  placed  in  the  embankment,  and  all  murk  or  decayed  vegetable 
matter  shall  be  deposited  in  spoil  banks  until  the  embankment  is  formed,  and  then  used  to  dress  the  rear  slope 
provided  such  dressing  shall  not  exceed  one  foot  in  thickness  Should  there  be  a  surplus  of  muck  or  other  vegets 
ble  matter,  it  shall  be  deposited  in  such  place,  manner  and  quantities,  as  already  provided  for  in  Specification  3 

EM1UXKM  ENTS 

8.  The  embankment  will  cousist  of  the  material  excavated  m  the  foundation  pits,  trenches,  aud  from 
that  portiou  of  the  interior  of  the  reservoir  iodic ited  by  the  Engineer  It  will  be  lu  fe**t  wide  on  tut*  top.  o  feet 
above  the  water  line,  with  an  inside  slope  of  2$  to  1.  and  an  outside  slope  of  2  to  1.  The  material  will  be  deposited 
upon  both  sides  of  a  puddle  wall,  which  will  form  the  centre  of  the  embankment.  In  carrying  up  the  embankment, 
selected  earth,  subject  to  the  Engineer’s  approval,  shall  be  placed  next  to  the  puddle,  so  as  to  afford  it  a  uniform 
support  and  thoroughly  rammed  for  three  feet  on  each  side  of  the  puddle,  to  the  satisfaction  of  the  Engineer 

9.  The  slopes  of  the  hills  shall  be  stepped  off  in  the  manner  indicated  on  Reservoir  drawing  No  3.  where 
directed,  aud  the  connection  of  the  bank  with  the  hills  shall  be  made  by  loosing  the  material  <>f  the  side*  and  then 
rolling  it  in  with  the  bank- 

10.  In  constructing  the  embankments,  the  slopes  shall  be  at  least  G  inches  full .  they  shall  be  dressed  back  to  a 
line  if  directed,  in  front  of,  leaving  them  true  and  smooth  ;  the  front  to  receive  the  broken  stone,  the  rear  the  soil 
dressing,  both  being  in  addition  to  the  specified  dimensions. 

t  U  In  calculating  the  depth  of  the  puddle  trench  the  measurements  are  taken  after  the  soil  is  removed,  such 
excavation  being  in  addition  to  that  called  for  under  the  base  of  the  embankment 

12.  The  material  shall  be  laid  on  in  even  and  regular  courses  of  not  more  than  eight  inches  in  thickness.  the 
outer  edges  being  carried  higher  than  the  centre,  as  indicated  approximately  on  Reservoir  drawing  No.  3.  section 
4  x  40.  and  the  surface  kept  free  from  ridges  and  hollows.  The  bank  shall  be  thoroughly  rolled  to  the  satisfaction 
of  the  Engineer,  with  a  grooved  iron  roller  of  not  lees  than  GOO  pounds  per  foot  and  not  less  than  5  feet  in  length. 
When  pert  wary  the  bank  shall  be  sprinkled. 

1  13.  No  stones,  vegetable,  or  coarse  material  of  any  kind,  shall  be  deposited  in  the  embankment  in  front  of  the 

puddle,  but  when  allowed  by  the  Engineer  may,  with  the  exception  of  vegetable  matter,  be  used  in  the  rear  slope. 

14.  The  puddle  wall  will  be  6  feet  wide  at  2  feet  above  the  water  line,  and  deecend  with  a  batter,  or  in  steppes, 
as  may  be  directed,  of  1  inch  to  the  foot  on  each  side  ;  its  dimensions  are  shown  on  the  sections  ou  Reservoir  draw 
ijjW  No.  H _  _ 
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1  The  paddle  wall  will  be  eompoeed  of  el*;  end  grarel.  in  oonraee  of  6  inches  in  thickneee.  end  croeecut  or 
paddled  with  epedee ;  the  eats  extending  eeroee  tbs  well  et  intern)*  of  not  more  then  S  inches,  end  into  the  lew 
below  et  leeet  3  inches ;  end  the  materiel  of  the  paddle  well  mast  be  thoroughly  incorporated  with  tbet  of  the 


puddle.  but  when  allowed  by  the  Engineer  may,  with  the  exceptiuu  ji  vegetable  matter,  be  iued  in  the  rear  slope. 

i'o44to  mu  ttm  The  puddle  wall  will  be  5  feet  wide  at  2  feet  above  the  water  line,  and  deacend  with  a  batter,  or  in  steppea. 

4  aa  may  be  directed,  of  1  inch  to  the  foot  on  each  side  ;  ita  dimensions  are  shown  on  the  sections  on  Reservoir  draw- 

iug  No.  3. 


rffiKT*****  —  The  puddle  wall  will  be  composed  of  clay  and  gravel,  in  oooraee  of  6  uichee  in  thickneea.  and  cross-cat  o* 
puddled  with  spadee ;  the  cuts  extending  serosa  the  wall  at  intervals  of  not  more  than  3  inches,  and  into  the  layer 
below  at  least  3  inches ;  and  the  material  of  the  puddle  wall  moat  be  thoroughly  incorporated  with  that  of  the 
natural  banka,  on  both  sides,  by  catting  into  the  same. 

radd*  mi  ««*•  When  a  course  of  puddle  is  not  carried  forward  before  the  preceding  course  has  set.  the  work  shall  be 
r*d'  thoroughly  wetted  and  covered  to  prevent  injury  by  cracking. 

jptuV'blijiL  15-  The  puddle  wall  shall  be  carried  up  in  connection  with  the  embankment ;  the  difference  in  height  shall  not 
(0t*i.M  exceed  at  any  time  more  than  two  courses  of  embankment  Suitable  clay  for  this  work  must  be  furnished  by  the 
t>r  i  ou*n*«*.  from  outside  the  reservoir  site,  if  not  found  suitable  iq  quality  and  quantity  therein. 

The  pnddle  wall  shall  extend  from  end  to  end  of  dam,  and  from  the  bottom  of  the  puddle  trench  to  a  plane  2  feet 
above  the  water  line,  as  indicated  on  Reservoir  drawing  No.  3.  It  shall  be  conatracted  in  sncb  workmanlike  manner 
aa  above  provided,  and  in  conformity  to  the  directions  of  the  Engineer,  so  ae  to  form  a  perfect  stop-wall  to  whatever 
water  might  reach  the  center  of  the  embankment 

\d4mo«»i  pud  should  the  construction  develop  the  necessity  of  additional  paddle  beyond  that  called  for  by  the  plana, 

it  shall  be  furnished,  when  directed  by  the  Engineer,  at  the  pnce  per  cubic  yard  named  in  the  proposal  hereunto 
annexed,  and  which  is  a  part  of  this  agreement 

n«»  dtumuwrd  t  he  quantity  of  .such  additional  puddle,  if  required,  shall  be  determined  by  the  Engineer,  sod  shall  be  the 

difference  in  amount  between  the  plans  exhibited,  and  forming  a  part  of  this  contract  and  the  actual  construction. 
A  change  of  form  or  positiou  of  puddle,  or  any  other  material  when  the  quantity  remains  the  .name,  shall  not 
Luemiium  m«,  m  constitute  a  claim  for  additional  compensation,  the  contract  price  being  for  this  atuount  of  work  located  approximate- 
*u*Td  Iv  as  on  the  plana 

A’.VtW  KiTWX. 

rsifttwitM  1".  I’pon  Reservoir  drawings  No  4,  the - .  -  -  lines  represent  surface  of  construction,  and  the 

tr  hw  ~  depths  thereou  indicated  are  without  regard  to  the  amount  of  material  removed  under  the  head  of  muckin g.  ae  de¬ 
fined  in  Specification  3.  The  lines  only  represent  the  actual  bottom  when  all  vegetable  matter  baa  been  removed 
before  reaching  that  depth.  Should  solid  rock  be  found  before  reaching  these  depths  the  Engineer  will  decrease 
the  depth  at  such  points,  and  an  equivalent  quantity  shall  be  taken  from  earth  excavation  from  such  places  as  may 
be  directed. 


WiMw  V»'pr 
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lb  The  excavation,  when  blushed,  shall  be  left  smooth,  free  from  hollows  and  to  such  grade  aa  will  drain  the 
entire  bottom  to  the  mud  pipe  situated  at  the  lowest  point  in  the  pond  The  surface  of  the  ground,  where 
disturbed.  shall  be  roiled  a  here  directed  by  the  Engineer.  The  sides  of  the  excavation  shall  conform  to  the  slopes 
given  by  the  Engineer  s  stakes,  and  when  directed  shall  be  dressed  to  a  line. 

ID.  The  excavation  for  the  trenches,  inlet  waste  weir,  etc  .  shall  be  performed  in  the  mauner  and  the  material 
removed  to  such  place  aa  may  be  directed. 

21).  The  waste  or  surplus  material  shall  be  deposited  along  the  extenor  of  the  embankments,  or  other  position* 
not  ex. ve  ling  a  haul  of  ii)J  feet,  with  a  gra  lei  slope,  iu  such  manner  aud  amount  aa  may  bo  directed,  and  upon 
completion  of  the  work  the  whole  site  must  be  left  clean,  the  refuse  of  construction  destroyed  or  removed  from  the 
ground*. 

21.  The  Contractor  will  be  required  to  excavate  a  trench  for  the  waste  pipe,  extending  from  the  present  mill 

lam  along  the  south  side  of  the  reservoir,  aa  indicated  on  Reservoir  drawing  No.  I,  by  a  - hue; 

the  approximate  profile  of  said  line  is  shown  on  Reservoir  drawing  No.  1.  The  dimensions  of  the  treuch  will 
give  an  average  urtaof  tifty-four  square  feet  The  material  excavated  from  this  trench,  except  when  otherwise 
directed  by  the  Engineer,  shall  be  used  in  forming  the  embankment  The  trench  shall  conform  id  grade  and  direc 
tion  to  the  Engineer  s  stakes,  and  before  the  pipe  is  laid  shall  be  surfaced  to  exact  elevation.  In  this  Contract  the 
w;inte  pipe  trench  shall  have  so  average  section  of  54  square  feet  by  a  length  of  1500  feet  ;  of  the  material  removed. 
*u«di  portions  a*  aie  not  necessary  for  covering  the  pipe  aa  hereinafter  provided,  shall  be  used,  when  suitable,  iu  the 
embankment  Should  the  above  section  or  length  be  increased,  all  surplus  material  over  and  above  that  requisite  to 
cover  the  pipe  as  above  provided,  shall,  if  suitable,  be  used  in  the  construction  of  the  embankment  All  material 
from  this  trench,  of  the  given  or  increased  section  which  shall  be  used  to  form  the  embankment  shall  be  measured 
in  the  embankment,  and  the  amount  thereof  shall  be  deducted  from  the  total  material  removed  from  said  trench. 
When  the  ground  is  such  that  the  pipe  is  exposed  above  the  natural  surface,  it  shall  be  covered,  to  the  satisfaction 
of  the  Engineer,  without  extra  charge,  provided,  however,  the  quantity  requisite  shall  not  exceed  the  average  section 
above  given.  In  cose  more  material  is  required,  it  will  be  paid  for  at  the  pnce  of  "  Excavation  wasted,  as  given  in 
the  Proposal. 

22.  At  the  upper  end  of  th*  V*.ne.Tvex.T  -mch  suitable  head  wall  or  inlet  chamber,  together  with  tb®  neo- 
essary  embankment,  puddling,  np-rap.  etc.,  as  the  Engineer  may  hereafter  determine  necessary,  shall  be  constructed 
m  the  same  manner  and  of  the  same  materials  as  is  herein  specified  for  each  particular  class  of  work  there  required. 
The  pnce  for  such  additional  work  shall  be  that  named  in  the  Proposal,  and  no  claim  shall  be  made  for  extra  com- 

*  pensatiom  above  the  pnce  stated  in  the  Proposal,  on  account  of  the  quantity  or  form  not  being  herein  stated. 


-■v 


uTb»  ^3  Each  will  every  direction  of  the  Engineer  ie  to  be  strictly  followed,  end  any  defective  workmanship  whull 
ckj^y  totiaw*L  be  immediately  made  good  upon  notice  so  to  do. 

FACJXG  OF  EMBAXKMEXTS. 

tacaeTM^uuci*  24.  There  shall  be  a  layer  of  clean  broken  atone,  not  exceeding  6  inches  in  greatest  measurement  of  not  left* 
“***  than  12  inches  in  thickness,  extending  from  the  toot  of  the  slope  to  the  top  of  the  embankment,  as  shown  on  Reser- 

ti****J  voir  drawing  No.  3.  The  top  of  the  embankment  shall  be  covered  with  10  inches  of  clean  gravel.  the  rear 

— »  slope  dressed  with  the  vegetable  matter  as  already  provided,  to  a  depth  of  not  over  12  inches,  both  these  dimensions 

being  in  addition  to  the  given  top  width  of  10  feet. 

TIiEXCH  ES. 

w«*,f  weir  25.  The  waste  weir  trench  shall  be  of  the  form  and  size  shown  ou  Reservoir  drawing  No  7.  excavated  to  grade  . 

in  those  portions  indicated  upon  the  drawing,  and  where  considered  necessary,  it  shall  be  stepped  and  the  steppes  pro¬ 
tected  by  rip-rap.  The  puddle  trench  and  supply  pipe  trench,  both  passing  under  the  embankment  shall  be  excavated 
to  form  shown  upon  the  drawings,  and  the  material,  when  suitable,  deposited  in  the  embankment 

T^iponin  26.  Should  it  be  considered  ueceaaary  by  the  Engineer,  during  the  progress  of  the  work,  the  Contractor  shall 

cut  such  temporary  trenches  at  proper  elevation  in  the  natural  soil,  for  discharging  the  storm  water,  as  are  directed 
In  refilling  the  above,  special  care  must  be  used  to  break  up  the  line  of  trench,  and  incorporate  the  embankment 
with  the  natural  soil. 

sTnrcrrjiEs. 


'm,pp“  27.  The  supply  from  the  reservoir  will  be  controlled  and  operated  by  valves  arranged  in  the  uiauuei  indicated 

ta  inch  ru*  upon  Reservoir  drawing  No  6.  The  16  iuch  pipe  passing  under  the  embankment  will  be  laid  in  the  treuch  exes 
vated  for  that  purproe.  and  shown  on  Reservoir  drawing  No  6:  the  lower  end  will  terminate  in  a  16x12  three  wax, 
Wow  os  the  16  inch  way  being  closed  with  a  gate,  which  will  allow  of  its  being  used  as  a  blo»v  off.  the  22  inch  way  vnj] 
connect  with  the  12  inch  main  leading  to  the  village.  The  upper  eud  will  terminate  in  a  16x24  three  way.  as  sbuwu. 
<« iu *«  rediio-r.  the  10  inch  end  having  a  10  to  24  reducer  extending  into  the  lowest  portion  of  the  reservoir  The  ground  around 
this  reducer  for  a  distance  of  25  feet  m  all  directions,  except  towards  the  bank,  shall  l>e  wholly  removed  to  solid 
rnUuMiid^rork  rock.  and  if  necessary  the  rock  graded  to  the  pipe,  so  that  all  the  water  may  be  drawn  from  the  reservoir 

stand  j.iix-  The  24  inch  way  will  be  vertical,  and  will  form  the  base  of  the  24  inch  stand  pipe  The  stand  pipe  will  be 

formed  of  the  three  24x12  inch  three  ways  and  sections  of  24  inch  pipe,  thoroughly  leaded  together  in  the  very  best 
manner.  The  12  inch  wav  of  the  specials  shall  be  horizontal,  and  each  will  be  fitted  with  a  12  inch  gate  for  closing 

1*  mrb  rtiw 

the  outlet  Should  the  Engineer  deem  it  uecessary,  he  may  require  the  Contractor  to  drill  into  the  solid  rock  not 
more  than  four  holes,  two  inches  in  diameter  and  eighteen  inches  deep,  to  anchor  the  stand  pqn*  to 

»crr*iiif*  The  Contractor  will  be  required  to  furnish  two  screens  with  rods,  etc  .  of  the  form  show  n  ou  Reservoir  draw  ing 

No.  6,  made  of  copper  wire  secured  to  a  copper  frame,  the  upper  one-half  and  the  lower  one-quarter  inch  mesh 

The  special  forming  the  base  of  the  stand  pipe  shall  bo  thoroughly  built  in  with  masonry  of  the  most  durable 
kind,  in  the  manner  hereinafter  provided,  and  to  the  dimensions  shown  upon  the  drawings 

M  , ,  28.  The  Norwich  Water  Works  will  furnish  on  the  car*,  or  deliver**  1  in  good  order  alotig  the  hue  of  the  N  \ 

MMnial  lor- 

Norwlch'  w*e.r  &  O.  W.  or  D  L.  <fc  W.  R.  R's.,  in  the  village  of  Norwich.  N  V  .  the  plain  pipe.  spei-iaN  aud  valves  required  for  this 
Wwrh*  work.  The  Contractor  will  be  required  to  furnish  the  remainder  of  the  material,  and  perform  ail  work  necessary  in 


29.  The  maaonry  necessary  for  the  construction  of  these  works  and  railed  for  by  the  plans  and  specification* 
shall  be  composed  of  good,  sound  quarry  stone,  laid  in  cement  mortar  The  foundation  for  all  structures  shall  be 
composed  of  concrete  or  beton.  made  m  strict  conformity  to  the  directions  of  the  Eugineer.  in  the  proportions  here 
inafter  named,  and  worked  in  the  manner  required  The  sizes  shall  conform  to  the  'intensions  or  scale,  and  when 
figured  the  figures  shall  govern  Upon  this  foundation  the  stone  masonry  shall  be  started  and  earned  up  in  con 
fortuity  with  the  shape  and  dimensions  given  on  the  various  draw.ngs. 

The  stone  used  shall  be  laid  in  course*,  upon  them*  natural  or  quarry  lied*,  in  the  most  workmanlike  raauner.  In 
the  arrangement  of  course*  the  large  stone  shall  be  placed  at  the  bottom,  diminishing  m  size  upwards  ,  the  sfoue  to 
break  joints  at  least  3  inches.  One- fourth  of  the  sto.ie  to  be  laid  as  headers,  aud  all  stretchers  to  have  a  height  of 
not  more  than  the  bed.  and  a  length  of  2.5  times  the  height ;  the  headers  must  alternate  on  each  side  of  the  wall  , 
and  when  the  masonry  is  not  over  2.5  m  width,  must  extend  eutirely  through  th»*  wail.  The  stone  shall  be  left 
“  rock  faced,”  provided  there  be  no  projection  of  over  2  inches ,  the  joints  must  be  worked  to  a  hue,  and  must  not 
exceed  one  quarter  mcb.  AJ1  intersections  of  plans  shall  have  a  chisel  draft  of  1  inch.  The  stone  must  be  laid  solid 
upon  the  beds  in  a  full  joint  of  mortar,  and  no  cbi|.s  will  l>e  allowed,  unless  they  shall  lie  bedded  in  the  cement 
before  the  stone  is  placed  in  position.  The  whole  work  must  be  absolutely  solid,  and  no  grouting  will  be  allowed. 
All  masonry  must  be  constructed  in  sucb  a  manner  as  to  render  it  water  tight,  aud  any  failure  in  this  regard  shall  be 

«li«»d  hy  tho  Conlnu-lor.  »1  ■>u-li  tm>i-  ■»»!  in  «in-li  tmtnnt'r  m  tin*  I\ iiir  m»**r  iIihII  .1 
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The  inside  and  outside  free s  of  the  masonry  shall  be  thoroughly  pointed  as  follows :  The  joints  shall  be  cleaned 
out  before  the  cement  has  hardened,  and  well  wetted,  and  the  pointing  mortar  well  worked  into  the  joint  and  cut  off 


“  rocs  acso,  provided  t  tie  re  be  no  projection  ot  over  -  inches  ;  the  joints  must  be  worked  to  *  Line,  end  must  not 
Koc*  ***'  exceed  one  quarter  inch.  Ail  intersections  of  plena  shell  bare  e  chisel  draft  of  1  inch.  The  stone  must  be  laid  solid 
upon  the  beds  in  a  full  joint  of  mortar,  and  uo  chips  will  be  allowed,  unless  they  shall  be  bedded  us  the  cement 
before  the  stone  is  pieced  in  position.  The  whole  work  must  be  absolutely  solid,  and  no  grouting  will  be  allowed, 
.ill  masonry  must  be  constructed  in  such  s  manner  as  to  render  it  water  tight,  and  any  failure  in  this  regard  shall  be 

_ remedied  by  the  Contractor,  at  aucb  tune  and  in  such  manner  as  the  Eujrineer  shall  direct 

The  inside  and  outside  bees  of  the  masonry  shall  be  thoroughly  pointed  se  follows  :  The  joints  shall  be  cleaned 
oat  before  the  cement  has  hardened,  and  well  wetted,  and  the  pointing  mortar  well  worked  into  the  joint  and  cat  off 
straight 

The  coping  of  the  waste  weir  of  the  reeerroir,  shall  be  made  of  good  solid  stone,  of  the  dimensions  given  in  the 
drawing*,  chipped  off  to  a  line  on  front  and  rear  foots. 

ww,  «rir.  30.  The  waste  weir  shall  be  constructed  of  the  form  and  dimensions  shown  on  Reservoir  drawing  No.  5,  of  the 

material  and  in  the  manner  provided.  When  figured  the  figure#  shall  govern,  and  where  figures  are  wanting  the 
Kodsi*.  dimensions  shall  be  supplied  by  the  Engineer.  Such  puddle  ss  may  be  required  around  the  waste  weir  and  other 
masonry  structure*  shall  be  furnished  by  the  Contractor. 

.--t— ,  31.  Hydraulic  cement  shall  be  of  some  well  and  fovorably  known  brand,  approved  by  the  Engineer,  freshly 

burned  and  ground  to  such  fineness  that  not  less  than  80  per  cent  will  pass  through  a  sieve  having  fifty  meshes  to 
the  inch.  It  shall  be  delivered  in  tight  paper  lined  barrels,  and  shall  at  all  times  be  protected  from  the  weather. 

After  delivery,  samples  may  be  taken  from  any  or  all  of  the  barrels  and  subjected  to  such  testa  as  the  Engineer 
rui?*"*  ma7  require,  and  any  lot  failing  the  tests  shall  be  marked  “  rejected,"  and  shall  immediately  be  removed  from  the 
site  of  the  works.  Should  any  of  the  “  rejected  "  material  be  found  to  have  been  used  on  tbe  works,  all  work  con¬ 
structed  with  said  material  shall  be  taken  down  and  reconstructed  with  Specification  material,  without  extra 
charge. 

32.  The  sand  shall  be  clean,  sharp,  and  free  from  loam  or  refuse  ;  it  shall  be  screened,  and  washed  if  required. 

•  emmu  nwci*r.  33.  The  cement  mortar  for  the  atone  work  will  be  compose!  of  two  flj  parts  sand  and  one  (1)  part  cement, 
j.nipordon*  mixed  thoroughly,  dry.  and  then  tempered  to  the  requisite  consistency.  It  shall  be  used  as  soon  as  made,  and  any 

mortar  which  haa  taken  a  “  set "  shall  be  wasted. 

i-uocme.  34,  Concrete  shall  consist  of  clean  stone  which  will  pass  through  a  two-inch  ring  in  any  direction,  and  of 

hydraulic  cement  lime  and  sand,  in  tbe  following  proportions  : 

‘'rovofOoo*.  1  barrel  cement 

}  •*  lime  powder, 

3  damp  loose  sand. 

6  “  broken  stone. 

Liom  -lAcina*  The  lime  for  this  work  shall  be  prepared  by  spreading  in  uniform  layers,  not  exceeding  8  inches  in  depth,  in  a 
water-tight  wooden  box  of  suitable  size,  having  a  tight  cover.  Tbe  whole  quantity  of  water  required  to  bring  the 
lime  to  a  fine  powder  {previously  ascertained  approximately  by  trial)  shall  then  be  added,  tbe  cover  placed  upon  tbe 
box  tight  and  left  undisturbed  for  twenty-four  hours. 

Miner  These  materials  shall  be  intimately  incorporated  on  the  mixing  boird,  and,  after  proper  tempering,  shall  be  de 

posited  carefully  in  place  and  thoroughly  rammed  with  an  iron-shod  rammer,  until  the  surface  is  floated,  and  then 
left  undisturbed  for  twenty- four  hour* 

SUPPLY  MAIN. 

TrrtxhM  opn-  35.  The  trenching  for  the  supply  pipe  to  the  village,  as  well  m  for  the  System  of  Distribution  hereinafter  men. 
e!> v^o^-r*1  Ui n-  tioned.  shall  be  opened  in  accordance  with  lines  and  grades  givsn  for  the  work,  and  as  for  in  advance  V  .46  pipe 

*€rt>ctiuiip.  ,  . 

laying  as  may  be  required  by  the  Engineer,  bat  no  further. 

't  inch  pi|A'  38.  The  supply  mam  from  the  reservoir  to  the  village  will  consist  of  i’2  iuch  iron  pipe,  described  hereafter,  aa 

A.  B.  C,  and  D,  pipe-  and  will  be  laid  upon  the  inclination,  and  to  the  depth  required,  and  approximately  aa 
located  on  Pipe  line  drawings,  1.  2,  3.  Ac. 

•  ">“»*«•••  All  crossings  of  roads,  streams  and  highways,  will  conform  to  tbe  details  as  hereinafter  given,  aud  no  portion  of 

tbe  pipe  line,  whether  in  excavation  or  embankment  shall  have  less  than  a  4^  feet  coveriug  over  the  pipe,  measured 
?|Wtni-  (rom  the  top  of  the  pipe,  except  at  such  points  ss  may  be  permitted,  and  only  then  when  specially  protected  from 


•  hMceot  HM.  37  The  Engineer  may,  should  he  deem  it  expedient  change  the  direction  or  cuttings  on  the  pipeline,  provided 
however,  that  such  change  shall  not  cause  the  average  cuttings  of  the  whole  line  to  exceed  fty  feet  and  in  case  of  in¬ 
creased  or  diminished  length,  sach  increase  or  diminution  shall  be  allowed  either  party,  according  to  the  scale  givsn 
in  the  schedule,  which  forma  a  portion  of  this  Contract 

MALYS. 

38.  The  mains  in  the  System  of  Distribution  will  be  laid  in  accordance  with  Map  of  Mains,  and  ex¬ 
hibited  at  the  letting,  and  in  conformity  with  the  directions  which  may  be  given  from  time  to  time  by  the  Engineer. 
No  such  directions  however,  shall  increase  the  quantity  of  work,  anises  said  alteration  shall  have  been  ordered  by 
JlTTy--  the  Norwich  Water  Works  before  the  work  has  commenced,  and  the  price  established  in  an  agreement  signed  by 
io»  both  parties  to  this  Contract 


- — 


(8) 

39.  The  pipes  aa  shown  shall  be  laid  to  a  depth  of  not  less  than  5  feet,  measured  from  the  grads  of  the  street 
to  the  top  of  the  pipe ;  the  alignment  shall  conform  to  the  stakes  given  from  time  to  tune,  by  the  Engineer,  sod 
the  localities  of  gates,  valve*,  hydrants,  fountain,  specials,  etc.,  shall  unless  otherwise  directed  by  the  Engineer,  be 
at  the  points  and  distances  indicated  upon  detailed  drawings  furnished  during  the  progress  of  the  work.  Ail  pipe 
lengths  will  be  measured  horizontally,  and  will  include  all  special*.  All  specials  are  in  addition  to  the  lengths 
given. 

PIPES  AXD  SPECIAL  CASTINGS. 


l£25*6r*<,or-  The  following  quantities  of  plain  pipe  and  special  castings  will  be  furmshed^along  tbeTmsi  oT"the  S  Y 

P0**414*  O.  A  W.,  and  D.  L.  A  W.  Railroads,  m  the  village  of  Norwich,  N.  Y.,  by  The  Norwich  Water  Works,  and  the  Con 
tractor  will  be  required  at  his  own  expense^todeliver  said  quantities  of  material  along  the  various  streets  of  the 
village,  the  pipe  line  to  the  reservoir,  and  such  other  places  as  may  be  directed,  perform  all  labor  of  trenching  and 
back  filling  as  hereinafter  provided,  famish  all  lead,  packing,  and  every  item  of  material  not  included  m  the  above 


PIPE . 

quwjaoe*  ..i  41.  The  plain  pipe  and  special  castings  will  comprise  the  following  classes  and  quantities 

tw*.  Class  A — Under  a  head  of  60  feet  or  less. 

Class  B — Under  a  head  of  from  60  to  100  feet 
Class  C — Under  a  head  of  from  100  to  160  feet 
Claes  D — Under  a  bead  of  from  150  to  200  feet 

PLAIX  PIPE. 

Owa.  CLASS  A. 


Nominal  diameter  io  inches 
16 
12 
24 


Nominal  diameter  io  inches. 

12 


Nominal  o.sraeter  io  inches. 

12 


Nominal  diameter  io  inches. 
12 
10 
8 
6 
4 


Tolal  lineal  feel. 

Tbickncaa  of  .hell. 

Depth  of  hub 

Wei|fbl  of  lli  foul  pipe 

200 

.56 

3J 

1,152 

1,500 

.49 

H 

768 

24 

.68 

*4 

2.120 

CLASS  B 

Tolal  lineal  feel. 

Tliickne,.  of  abet) 

Dep:U  of  hub 

Weight  of  la  fool  pip. 

2,400 

53 

34 

826 

CLASS  C. 

Total  lineal  feel 

Tllickneaa  of  .hell 

l>eplh  of  bub 

Wetirlil  of  12  fool  pipe 

1.000 

.56 

34 

885 

U  '  IV 

CLASS  D 

Total  lineal  feet. 

Thiekneaa  of  .bell. 

Depth  of  hub 

VVeielil  of  12  fool  pipe 

3,100 

59 

34 

923 

5,355 

.53 

34 

700 

5,909 

.48 

34 

510 

11.349 

.43 

34 

355 

6,983 

.39 

34 

215 

SPECIAL  CASTJ.WS. 


42.  The  Norwich  Water  Works  will  furnish,  in  the  manner  above  provided,  the  various  special  castings  required  tor 
this  work.  The;  will  consist  ot  all  the  branches,  bends,  reducers,  sleeves,  caps,  etc.,  of  diameters  from  £4  to  4  inch,  and 
will  amount  to  about  200  in  number,  the  exact  number  and  sice  being  shown  at  the  letting,  on  Map  of  Mains. 


48.  The  total  length  of  plain  pipe  as  above  ia  87,820  feet,  which,  together  with  the  length  of  the  specials,  shall  con¬ 
stitute  the  total  amount  to  be  laid  for  the  given  gross  sum.  Any  departure  from  theae  lengths  shall  be  allowed  either  party, 
according  to  the  prices  named  in  the  Proposal 


It  must  be  clearly  understood  that  the  specials  are  not  included  in  the  above  3?.&fc)  feet,  but  are  in  addition  there¬ 
to;  and  in  the  Anal  measurement,  unless  the  quantities  are  modified,  any  increased  length  of  pipe  actually  laid  due  to  length 
of  specials  shall  not  constitute  a  claim  for  extra  compensation. 


Pipe  WJ 
asst  iron 

Wssts  p 


i  44.  The  Norwich  Water  Works  reserves  the  right  to  furnish  and  cause  to  be  laid  by  other  parties  than  the  |wrty  to 

ibis  Contract,  any  such  amount  or  pipe  other  than  cast  iron,  as  is  indicated  ou  the  Kuservoir  drawings  by  the  line  _ — _ 

— - .  The  excavation  of  said  pipe  trench  is  already  provided  for  io  Specification  21  Should  such  pipe  be  used  the 

Contractor  will  be  required  to  refill  the  trench  from  the  material  excavated,  io  the  manner  and  to  the  amount  required  by 

•  hi*  F.n«ln«er. 
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PIPE  LAYIXG. 


PREVIOUS  REPORTS 


r-cEivcO 

Kvlttt  l"*H  w-i A  «  ft—'  U  J  .'.Mj 

MAY  cj  1914 


(NOTICE:  Aft«  ff-  S'<f  0 
UlViSICiliteivUtWn'  Ocwim'iisftJ,  AlfiWiy. 
C-hief  Engineer 


of  ihesc  forms  as  comple  cly  as  possible  for  each  dam  m  your  district,  return  it  at  oace  to  tiie 


State  of  New  York 

Conservation  Commission,^- 

a  l  q  a  n  v  ucCElVED 

MAY  8  1914 

DAM  REPORT  DiVlSiOi*  n.c-u  VVATtKS 
/'VUM.  j.o.m. 


(L/.'iu  i 


,  191  *♦ 


CONSERVATION  COMMISSION', 


This  dam  is  situated  upon  the . 

in  the  Town  of . - . , 

about  >  y  o  oy4*.  ..  from  the  Village  or  City  of. 

iStaiC  'JifUtffcej 


ft- 


die-  r.  1  tie  <■( 

<**,  P  tt  "  * 


'X 


County, 


The  distance 


.  U  p  or  ilotvn) 


stream  from  the  dam,  to  the 


(Gi 


^  C.O - . - O - — >  - - 

ve  n  one  of  neatest  iinpoAnnt  stream  or  of 


a  bridge) 


is  about . 

(State  distance) 


The  dam  is  now  owned  bv . <3>.V*~  *\ 


and  was  built  in  or  about  the  year . t  %.%  \ . ,  and  wn»>  e>Mt.>wr'is|t*li‘^~*i,t*pttii,ed  or  reconstructed* 

m  £  •  .4 

during  the  year  . 

-\s  it  now  stands,  the  spillway  portion  of  t his  dam  is  built  of 

and  the  other  portions  are  built  of . 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillwav  portion 

of  the  dam  is  . r . and  under  the  remaining  portions  such 

foundation  bed  is . 


<SS 

v 

l 

C 


Division  of  Inland  Waters. 

Gentlemen: 

I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 
as  the  .....  "3  V—-  Dam.  \ 
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The  total  length  of  this  dam  is_ . ^_  v*  o . feet.  The  spillway  or  waste* 

weir  portion,  is  about . . feet  long,  and  the  crest  of  the  spillway  is 

about . . . feet  below  the  top  of  the  dam. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  ( 


used  for  drawing  off  the  water  from  behind  the  dam,  are  as  follows:  - - -«*- 

__  »  JL — t  ««-«.. . . ~~  *  «o  . 

State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  cracks  which  you  may  bare  observed.) 


"(u  -a_.-p._y. 


'ttc 


■v— 


#r\.  \JL«adbe> 

r~  m  ~i  ft 


vo 


-•—A. 


-a 


V  o  a 


<r^  TCSu- 


—  ^  t  , 


* 


-Jcsc^-.  -trtt-  --V-  -dOL_—  A.J 
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I 


(In  the  space  below,  make  one  sketch  shewing  the  form  and  dimensions  of  a  cross  section  through  the  spillway  or  waste-weir  of  this 
dam,  and  a  second  sketch  showing  the  same  information  foe  a  cross  section  through  the  other  portion  of  the  dam.  Show  par¬ 
ticularly  the  greatest  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as 


I 


(In  the  space  below,  make  a  third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation  to^buildings  or 
other  conspicuous  objects  in  the  vicinity. 
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I-22.24-MU0  t«-l2W) 


STATE  OF  NEW  YORK 

DEPARTMENT  OF 

Sttgitt^r  mii^  §uru?gnr 


7?j$-eiiToir/(£  / 

>Korwv>/  yifhtu  Y  'f(ork% 


ftOLWJ 


^Leportrof'ia  Structure  Impounding  Water 


Wt!  TO* 


To  assist  in  carrying  out  the  provisions  of  Section  22  of  the  Conservation  Law,  being  Chapter  LXV  of  the 
Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction, 
or  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  are  requested  to  fill  out  as  completely 
as  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  New  York  for  which  no  plans 
or  reports  relative  thereto  are  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
photographs  explanatory  thereof  to  this  department. 

1.  The  structure  is  _ flowing  into . in  the 

Town  . County  o(...C./>*?.m.4..7nS..O. . and . 

. 

J  (Give  exact  di*t:y)be  and  direction  from  a  well-known  bridge,  dam.  village  main  crow-roads  or  mouth  of  a  stream) 

2.  Is  any  part  of  the  structure  built  upon  or  does  its  pond  flood  any  State  lands? . 4hP.. . 

3.  The  name  and  address  of  the  owner  is..  7~A-f  /Vo  r  >v/cA  yYo/y  7  )V7r  f< 3 . 

. . jj/oit .*?..•  c 4.  A/y.. . . 

4.  The  structure  is  used  4^/.  QrAf.y 

U*****rv-t*  rs  /  y  ,1  / 

mi  .  _  a. •  1  -  e  1 1  _  •  *1 a: *  • ..  m.  i.  _  _ /ft  wijv 


5.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is . at  the 

spillway  crest  elevation  this  material  has  a  top  slope  oi..o4rt?J~../2-. . inches  vertical  to  a  foot  horizontal  on  the 

center  line  of  the  structure,  a  vertical  thickness  at  this  elevation  <zi..<tr4'y^trJ.*. . ieet,  and  the  top  surface  extends 

for  a  vertical  height  ol..<hiro^J:..J.5. _ feet  above  the  spillway  crest. 

6.  The  material  of  the  left  bank  is. .A.tkx/.yb/t:*!. . ;  has  a  top  slope  oi..fk£+iA...4. . inches 

to  a  foot  horizontal,  a  thickness  of . . ieet  and  a  height  of.£<?f?.»..d:.<.?. . feet. 

7.  The  natural  material  of  the  bed  on  which  the  structure  rests  is  (clay,  sand,  gravel,  boulders,  granite,  shale, 


The  structure 


slate,  limestone,  etc.) . 


8.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  eflcct 
of  exposure  to  air  and  to  water,  uniformity,  e tc.. load.. . .Q/Ui. . . <£. . VVa^<7  . 

..sAA&t-.to.. 
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9-  If  the  bed  is  in  layers,  are  the  layers  horizontal  or  inclined?. .  If  inclined  what  is  the 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  structure  and  the  inclination  and  direction 
of  the  layers  in  a  plane  perpendicular  to  the  horizontal  outcropping? — . 


o.  What  is  the  thickness  of  the  layers? _  ■*■*£*< . 

i.  Are  there  any  porous  seams  or  fissures?.._/^_^Jf<^^..^...^?^^..‘r>r’.y^ 


1 3.  ,The  watershed  at  the  above  structure  and  draining  into  the  pond  formed  thereby  is. square  miles. 

13.  The  pond  area  at  the  spillway  crest  elevation  is . . . acres  and  the  pond  impounds..ft^«/..i;.^*^ 

cubic  feet  of  water. 

14.  The  maximum  known  flow  of  the  stream  at  the  structure  was . . cubic  feet  per  second  on 

. . . «/»■/«  arv\  i  ]_  yri^J  >✓<?  £m* 

OJaic)  u 

15.  Has  the  spillway  capacity  ever  been  exceeded  by  a  high 

Can  any  possible  flood  flow  from  the  pond  otnerwise  than  through  the  wastes  noted  under  17  and  18  of  this 

report? _ .  If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  the 

character  and  slopes  of  the  ground  of  such  possible  wastes. . . . . 


16.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below  the 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  the 
width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over.  Also  indicate 

the  character  and  use  made  of  the  ground  below  the  structure. 

. 


17.  Wastes.  The  spillway  of  the  above  structure  is _ ‘i'S. . ieet  long  in  the  clear;  the  waters  are 

held  at  the  right  end  by  . . the  top  of  which  is . _.(T. . . ieet  above  the  spillway 

crest,  and  has  a  top  width  of _ . ieet;  and  at  the  left  end  by  *•..  JS'.ftttitt. . .  the 

top  of  which  is _ £ _ ieet  above  the  spillway  crest,  and  has  a  top  width  of . _ feet. 

18.  There  is  also  for  flood  discharge  a  pipe _ /-U. . ....inches  inside  diameter  and  the  bot  tom  is 

■  feet  below  the  spillway  crest;  and  a  (sluice,  gate  outlet). y^.*ft4^<r>~t^t,..ioot  widu  in  the  clear  "by . 

.  feet  highpttad  the  bottom  is^fa6tt*/.._.N?jJT„ieet  below  the  spillway  crest. 


ig.  Apron.  Below  the  spillway  there  is  an  apron  built  y _ 

(Material)  {/  ' 

feet  wide  and . . feet  thick.  The  downstream  side  of  the  apron  has  a  thickness  of . . feet 

for  a  width  of . . . feet. 

i 

20.  Has  the  structure  any  weaknesses  which  are  liable  to  cause  its  failure  in  high  flows?  . 


21.  Sketches.  On  the  back  of  this  report  make  a  sketch  to  scale  for  each  different  cross-section  of  the  above 
structure  at  the  greatest  depth;  giving  the  height  and  the  depth  from  the  surface  of  the  foundation,  the  bottom  width, 
the  top  width  (for  a  concrete  or  masonry  spillway  at  two  feet  below  the  crest),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  the  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spillway 
section  show  a  cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Mark  each  section  with  a  capital  letter.  Also 
sketch  a  plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill¬ 
way  section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a  cross  section  of 
the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

aa.  Water  Supply.  The  waters  impounded  by  the  above  structure  have  (a£t)  been  used  for  a  public  water 
supply  since . . . 
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*  Norwich.  N.  Y.,  April  16,1925. 

Department  of  State  Engineer  and  Surveyor. 

Albany, N.Y. 

Gentlemen; - 

As  requested  by  your  department, I  enclose  herewith 
..  ’  reports  concerning  the  two  earth  dams  and  appurtenances  owned 
by  The  Norwich  Water  Works  of  this  City. 

That  designated  as  Reservoir  No. 1, was  constructed  in 
the  year  1881.  The  inf  ormationi'n  regard  to  that  has  been  mainly 
obtained  from  preliminary  plans  prepared  before  the  construct¬ 
ion,  together  with  some  measurements  of  parts  that  are  now  acces- 
able  and  readily  measured. 

Since  the  construction  of  Reservoir  No.  2, it  has 
been  in  use  as  a  distributing  reservoir , the  overflow  axerfisxx 
from  reservoir  No.  2  passing  in  a  by-pass  canal. 

The  supply  from  reservoir  is  discharged  into  reser¬ 
voir  No.  1  through  aereatlng  Jets.,~n  times  of  heavy  rains  when 
the  water  in  No.w  is  roilythis  is  3hut  off  till  the  water  is  in 
good  condition  for  use. 

The  elevations  used  in  the  construction  of  both  res¬ 
ervoirs  are  derived  from  an  arbitrary  b':nc&  mark  near  the  center 
of  the  City, the  elevation  of  which  is  assumed  as  ix*  100.814. 
and  is  located  on  the  top  of  the  water  table  at  the  North  East 
corner  of  the  Congregational  Church. 

Reservoir  No2  was  constructed  in  the  year  1090. The 
Hon  Richard  W. Sherman  was  engaged  with  Mr.  McDonough  in  the 
Troy  Public  Works  Co.  as  contractors .Mr  W.S. Franklin  was  Engineer 
in  charge  .with  the  writer  as  assistant .The  information  contain- 
ln  the  report  concerning  this  reservoiris  from  the  original  con¬ 
struction  notesand  drawings  used  in  the  computations  for  the  fin 
al  estimate. 

During  the  construction  of  this  work  there  were  two 
very  unusual  stormsfas  noted  on  the  report. These  figures  were 
obtained  as  noted  from  the  Weather  Bureau  at  Ithaca , N&Y& 

Owing  to  the  very  heavy  rainfall  that  occure.’  -  May 
it  was  decided  to  Install  a  waste  pipe  inches  in  di-mc uerin 
place  of  one  of  20  inches. This  was  cast  iron  .asphalt  coated  and 
very  carefully  laid  both  as  to  line  and  grade.lt  was  la* a  ~n  a 
masonry  wall  with  several  cut  off  stops  extending  on  each  ide 
and  over  the  pipe .extra  precaution  being  taken  where  the  pipe 
crosses  the.  puddle  trench, the  masonry  extending  down  several  feet 
to  the  rock  as  excavated  in  the  trench. 

At  the  tlmeof  the  heavy  rainfall  that  occuredfrom  Sett 
9  to  13, the  top  of  the  dam  was  at  about  elevation  31 5. The  36  Inc 
pipe  was  192  feet  in  lenghh.the  elevation  at  the  lower  endwas 
2®$tx  290.3^  and  at  the  upper  end  296. The  water  rose  above  the  dam 
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to  the  top  thereof  and  I  think  overflowed  a  very  little  where  a 
slight  trench  had  been  dug  there  leas  damage  would  doubtless  re¬ 
sulted  thanwould  likely  been  done  otherwise.  Of  course  there  was 
quite  a  large  quantity  of  water  impounded  above  the  dam  which  xs 
would  materially  reduce  the  rate  of  discharge  over  the  waste 
weir  at  reservoir  No.  \.  I  am  not  at  all  satisfied  with  such  com., 
putatlons  as  I  have  made  from  the  lower  weir  and  of  the  36  inch 
pipe, but  the  facts  are  as  stated  and  I  leave  any  further  compu¬ 
tations  for  you  to  take  up  if  you  so  desire. As  stated  in  the'  rep¬ 
ort, at  the  time  of  the  latter  storm  the  water  in  the  reservoir 
No.  ^waa  3  feet  above  the  top  of  the  weir  at  a  point  more 

feet  Back  from  the  weir. 

Mr.  Sherman  agrees  with  mo  as  to  the  conditions  at  the 
dam  at  the  time, except  that  he  thinks  the  dam  was  about  30  feet 
above  the  pipe  at  the  time, but  as  I  have  the  original  notes  of 
construction  at  hand  which  show  the  elevation  Sept.lS  as  at  313 
and  Oct.  IS  as  320, it  would  appe-ar  that  315  was  about  right. 

Precipitation  records  have  been  kept  by  the  writer  for 
the  past  16  years. Only  twice  during  those  years  has  there  been  a 
precipitation  of  over  3  inches  in  24  hours, and  in  each  case  there 
has  not  been  a  discharge  of  3  feet  over  the  waste  weir  of  res.  No. 
2,  I  should  have  stated  that  the  water  shed  between  the  two  res¬ 
ervoirs  is  probably  less  than  1/2  mile. 


Trusting  the  Information  I  have  been  able  to  furnish 
will  meet  your  requirements , I  remain 

very  truly  yours  £ 


P.S. 


Engineer  for  The  Norwich 

'.7a  ter  *7orkg 


We  have  a  tracing  of  the  entire  area  ocuoied  by  both  res¬ 
ervoirs  and  on  Jo  cent  teritory  .us  shorn  on  the  little  map  enclose 
This  is  drawn  to  a  scale  of  1  inch  =  40  feet  ant  if  y o  1  desire 
w  ill  send  you  a  blue  print. (we  have  no  facilities  for  cloth 
prints) 
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The  followin';  description  of  the  water  supply  system  for  the  City 

- 1.  it—..  1 u _ #  l  _ _  /  „  ’t _  i.  •  _ .  ...  _ _ *  -  _  •  i  _ 


The  data  uro  mostly  as  at  the  da  to  of  July  1,  1048  and  closely  show 
tho  property  as  of  tho  prosent  date  since  only  minor  work  limn  boon 
done  3ince  J’!nc,  1046. 

The  Norwich  Tutor  Yorks,  so-cullod ,  v/ac  5 noorporntod  January  2C , 
1021.  Plant  construction  via  a  started  early  5  \  1281  and  tho  first  viator 
service  was  'jiven  in  January  1882.  (to  November  16,  1926,  tho  Now  York 
Water  Service  Corporation  acquired  tho  old  company  and  changed  tho  mu.:o 
to  ?!  orwich  Wuter  service  Corporation.  On  Hay  V,  1929  t):o  ays  ton  was 
neryed  into  the  lieu  York  V/ater  Hcrvico  Corporation,  ana  it  .'a  no;;  com; .on¬ 
ly  known  as  t!ie  Norwich  Plant  of  that  Corporation. 

Tlie  Corporation  furnishes  water  to  domestic,  co; .  .orclul  and 
industrial  cus toners  and  .fives  fire  protection  by  water'  sorvioo ,  ir. 

;he  City  of  Norwich  and  in  parts  of  tho  Towns  of  Norwich,  immediately 
adjacent  to  the  easterly  and  westerly  corporate  Units  of  tho  City. 

.,0TJ:iC  S  OH  SUPPLY 

There  are  two  sources  of  water.  The  first  is-  about  four  square 
miles  of  drainage  area  alon^  Hansford  Creek  in  tho  Towns  of  Norwich, 
North  Norwich  and  Nov  Berlin,  be.’inninn  about  1.9  miles  northeast  of  the 
City  of  Norwich  as  will  bo  soon  from  the  accomixinyinc  h.  9 .  Geolof.ieal 
Survey  topographic  nuns.  In  tills  drains y°  area  are  the  two  rcsor^oirt; 
first  built,  known  as  tho  "Upper”  tmd  "Lower11.  The  Lower  Reservoir  has 
a  surface  aroa  of  about  6.9  acres,  a  maximum  depth  of  about  oO  ft.  and 
a  storage  capacity  of  32  million  gallons,  for  19  foot  draw-down .  bpill¬ 
way  elevation  is  HOG  foot  above  soa-level  compared  with  about  1019  ft* 
for  the' center  of  tho  City.  Tho  Uupwr  Reservoir  in  Immediately  upstream 
and  has  a  surface  area  of  about  9.1  acres,  a  maximum  depth  of  40  f t_- 
and  a  at  or  ape  capacity  of  50.5  million  gallons  fer  u  draw-down  of  3/3  ft. 
The  spillway  hero  1ms  tin  ole  vat  ion  of  1242  ft.  or  54  ft.  above  tho  Lower 
Reservoir. 


The  second  source  of  supply  is  Chenango  Lake, 


the  Town  of 


Berlin  about  3.5  nlloo  northeast  of  tho  Lower  Reservoir  alroudy  mentioned, 
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The  drainage  area  of  Chenango  Lake  is  contiguous  to  tiv.it  ol*  Hansford 
Crook  end  ia  about  0„,C  square  nilc  in  extent  *  Tho  i't.ko  surface  is 
about  ISO  acres,  and  the  nomvil  elevation  ia  17f;0  ft.,  The  drainage 
ftroa  has  boon  uoveioood  to  be  contributory  to  tho  first  area  describee1., 
but  it  or.i~.in ally  was  curt  of  the  drainage  urea  of  Great  Brook  anu  tho 
TJnadillu  Bivor.  nuvpluo  watorc  not  used  for  Norwich  v-aber  supely  still 
flfw  out  to  Great  Brook.  Tho  Company,  by  ourckaolt.  ,  the  lands  and  water 
rights  of  Chenango  Lake  and  releasing  upland  cotta  ;o  right n,  has  re¬ 
tained  a  atrip  of  lake  shore  ostly  16,6  ft.  w.ide,  VJ lie  strip  is  con¬ 
tinuous  around  tho  lake  except  for  a  fev;  in.-orruptlons  total  in.";  about 
1900  ft.  of  chore,  an  shown.  on  an  unbonded  .np.  Yh.  Corporation  obtains 
tho  right  to  rc.ino  tho  writer  level  to  a  v or.  height  two  foot  above  the 

nrior  normal  lovol  and  bo  draw  it  down  five  foot  below  prior  lovei. 
i’hia  gives  a  potential  storage  of  640,000,0. 'JO  gallons  ’.hen  it  can  be 
utilized.  The  normal  realized  storage  is  f"n  201;  to  Vi;0  ::-llion  -alien 
Tho  old  natural  outlet  at  tho  south  end  of  Gi.o  Luko  was  plugged,  i  nd  an 
ai’tificlul  opillway  channel  openoci  up  at  th .  riortJi-tuisft  or. cl  into  a 
different  branch  of  Great  Brook.  Vo  divert  the  lain-  water  into  hnnsf ord 
Crook,  a  tunnel  7G1  ft.  lone;  was  driven  threr.-h  the  rid  -n  separating 
the  two  basins  arid  a  pipe  lino  of  14,  16  anti  Id  inch  east  iron  pipe 
was  run  another  9507  ft.  to  connect  the  Lake  Creek  with  the  tunnel. 
iVutor  fron  the  'Lake  nuls  0,000  ft.  in  open  bi  >ok  chum  »1  to  tho  I  ppsr 
Heservoir  alroady  described. 

OTIIHl*  Id  TIPS 

TJio  C onnany  owns  about  270  acres  of  land  t  round  the  reservoirs  iuic 
Hansford  Creek  as  sho\/n  in  the  accompanying  rap..  Vhls  Jins  boon  replan'.' 
with  about  177,000  evorgreon  trees.  Vo  inprove  he  a  •'tea  rar.ee  around  tk 
tv;o  reservoirs,  about  6100  shrubs  have  been  plan 5  id. 

Thei'e  is  a  tract  of  about  7  acres  on  tho  caul  i  side  of  o  how 
Berlin  Highway  in  the  Town  of  Norwich  just  ea'st  of  tho  Chenango  fiver 
and  tho  City  of  Norwich.  Hero  i3  located  t?  c  filiation  plant .  On  the 
opposite  bank  of  tho  river,  in  tho  City  of  Norwich,  is  corresponding 
tract  of  about  10  acres  hold  undeveloped. 

The  Chenango  Lake  -uraiol  and  tho  approach  pipe  liner,  i.ro  under  a 
3trip  of  land  50  ft.  wide  owned  in  fee.  The  balance,  of  the  lake  to 
creek  line  is  on  easononts.  Tho  Coin  >any  owns  ca.seno-.ts  to  extend  trie 
lake  delivery  line  tlirou:»h  to  tho  Upper  Heservoir  aru'  bar.  rights  to 
tlie  waters  of  Hansford  Creek. 

There  ia  a  private  right  of  way  about  4700  ft.  loi .  for  two  12- 
inch  cast-iron  transmission  rains  leading  down  fron  tho  .lower  Hooorvoir. 
Tills  parallels  tl  io  ho-;  Berlin  highway.  Tho  two  no.  in.;  ci.  fnuu  mid  or  the 
hlgh-v/ay  for  another  1200  ft.  to  the  filtration  plant  ju:.\  outside  tho 
City  os  already  noted.  Fron  the  filtration  plant,  one  12*  .neh  east- 
iron  nain  runs  Mostly  under  public  ways  into  tlio  Town  and  <r.  ty  of  Nor¬ 
wich  to  Hivor  and  Koxford  streets  whore  it  becomes  a  nart  o.  tho  distri¬ 
bution  grid  -  *v  10- inch  cust-iran  deliverer  line  also  runs  on  .’onnioiy 
lands  about  1200  ft.  fron  tho  filtration  plant  to  Fiver  and  t.y!.d  htroets 
vihero  it  joins  the  distribution  system,  all  river  cross  infs  t-o  on 
private  lands. 
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The  distribution  system  is  laid  almost  ontirely  voder  public 
streets.  There  is  a  length  of  about  350  ft.  on  a  private  easement 
near  Broad  and  American  dtroota.  South  of  tho  P.L.  U  W.  h.It  at 
Front  and  Thoranson  r*t roots  is  tv  f>00  ft.  stretch.  I! tax*  Ji?ai  and  Booboo 
Streets  are  two  lengths  aggregating  about  500  ft.  1‘roti  tho  one!  of 
East  I'uin  Street  is  a  stretch  on  private  right  of  way  to  Jtivor  Koad 
across  the  Chenango  hivor. 

bto ru&iz  raciLirrr, 

lower  Itesorvoir .  The  dan  at  the  Lower  Itoservoir  wan  built  in 
lC81.“TT"is  an  earth.  oribanlmont  with  ’ruddled  core.  Tho  rsusimro  height 
i3  39.8  ft.  and  tho  length  is  Li 40  ft.  The  top  width  it*.  12  ft.  Tho 
upstream  3lopo  5s  2.5  to  1  with  a  broken  stone  puv:'n";  i .jid  fci>e  c!o\/u- 
strean  slope  is  2  to  1  with  a  seeded  soil  top.  Tho  op  i  I. Huy  it;  formed 
by  a  concrete  and  masonry  weir,  or  overflow  section.  -iC)  ft.  long 
between  two  wing  walls  of  stone  and  concrete  mnMoury  3.2  ft  wide. 

2.0  ft.  high  i.r.d  45  ft.  long.  Tho  spillway  delivery  is  into  fro  old 
creek  channel.  The  spillv/uy  approach  and  apron  are  paved  with  he-vy 
stone.  Tho  intake  at  this  reservoir  is  a  24-inch  cart -iron  standpipe 
with  tiiroo  12-inch  intake  yat.es  at  different  levels.  „.!ii  enclosed  in 
a  Masonry  tower,  a  "mud  pipe,"  or  drain,  of  iO-inoh  cast-iron  plwo, 
230  ft.,  long  extondn  tl\rough  the  bottom  of  t3  e  civjn  and  tormina boa  in  a 
dry  masonry  head -wall  at  tho  outlet  end. 


slop©  is  2.5  to  1  with  10  inches  thickness  of  atone 


to  7.5'  ft.  below  the  flow  line. 


—  -  —  - -  - -  *• 

into  tho  old  crook  bod. 


lifted  by  four  hand,  wheels  working  throuyli  racks  ana  pinior.s  fro;  ;  a 
bridge  abovo  the  spillway.  This  bridge  is  for  nod  by  two  8"  I-beams 
with  a  4"  yellow-pine  floor. 

Tho  up’>or  intake  is  a  14- inch  cast-iron  pi  'o  with  u  copper  basket 
acroon,  pro  tooted  by  a  nuaonry  chamber  which  is  topped  wit  3  \  a  fiv.jvj 
atructuro  und  connected  to  tho  don  by  a  G5  ft.  steel  bridge  with  wood 
floor.  A  20  to  36- inch  cast-iron  "riud  pipe,"  or  drain,  22b  ft.  lcn.'j 
runs  under  tlio  bottom  of  the  dun  iron  a  influent  chunbar  ( th i;\r  crib 
7x7x4  ft.  with  a  top  grill  of  5/4  inch  iron  bars).  T] to  outlet 
und  is  protected  by  a  2  x  4  ft.  nusom”/  uull. 
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A  12- inch  cast-iron  by-puns  lino  about  2,000  ft.  lonf'  extends 
from  tho  36-inch  outlet  pipe  of  tho  Upper  uoaorvoir-  below  the  dan, 
alone  the  south  side  of  tlie  Lower  Rosorvoir  and  co.viuots  into  the 
two  12-inch  tran sii3.su ion  linos  loading  to  tho  -ity.  i«.t  a  point 
about  150  ft.  upstream  fron  the  lowor*  dan  is  a  12- inch  cast-iron 
pipe  lateral  loadin';  to  15  jot  aerator  nozzle.  Normally  viator  fron 
the  Upper  Uosorvoir  is  disci mr^ed  through  this  jet  into  the  lower 
Reservoir. 


A  caretaker fs  two  story  frame  hous o  or.  rubble  stone  foundations 
is  located  opposite  th.o  Upper  Reservoir.  .djacont  to  it  is  a  one- 
story  franc  bam  and  a  one-story  ,";ara;'e. 


Chenango 
—a 


jjuhe « 


Tho  outlet  dan  at 
across  £Ji  open  cut 


Lake  is  a  block  of 
previously  made  to  supply  a 


CliGnan^o 


u  f  loo: 


concrete  ana  masonry 

nill.  Through,  the  block  is  a  24-inch  alcove  wit.}:  sluIcc-;;abo  an 
stand.  Over  this  is  a  tinber  cover  and  around  it  is  a  stool-wire  nosh 
fence,  7  ft.  hl"h.  The  Chenango  Ixilco  outlet  consists  of  a  10  ft. 
riser  of  14-inch  cast-iron  pine,  toonecl  with  a  copoor  basket  r. croon. 


6  ft.  hif,h. 
vnlvo  In  box. 


The  outflow  is  controlled  on  tho  shore  by  a  14-inch  ,'juto 


adequacy  of  supply 


The  Conoany  records  show  conclusively  that  over  porioda  of  tine 
aGE**ofyitlns  several  years,  the  described  sources  (exclusive  of  tho 
uso  of  Chonunco  River  ./a tor  which  v/an  used  for  a  short  ttno  as  ar 
emergency  supply)  havo  supplied  an  avora/;o  of  2  Million  ;;all<  ns  per 
day  or  none .  (In  th.o  onrlior  clays  tho  consuption  was  ojccossivo  emo  to 
gonoral  lack  of  customers 1  notars  and  to  tho  uso  of  inadequately 
rosulnted  sower  flush  tanks.)  Tho  supply  of  2  nil  11  on  gallons  par 
day  or  more  was  Maintained  in  suite  of  tlio  fact  tlmt  stora;*,o  on  Hansford 
Crook  amounts  to  only  about  20  million  .pallons,  or  2b  million' per  square 
mile  of  drainage  area,  which  is  rather  low. 


However,  ue  have  investigated  a  dan  and  reservoir  si to  on  tho 
south  branch  of  Hansford  Crook  above  tho  Upper  He  servo  ir.  Tlio  urainar.o 
area  is  approximately  2  sq.  mile,  and  thoro  appear  to  bo  many  curings  in 
the  area,  at  a  point  about  1400  ft.  above  tho  present  Upper  ban  a 
dan  can  bo  constructed  to  Impound  150  to  200  million  gallons  of  water. 
Ultl  this  development,  it  is  ostir.iuted  that  the  present  sourcos  of 
nlpply,  as  enumerated,  will  bo  able  to  supply  an  increased  consumption 
at  least  as  creat  as  can  be  foreseen  for  a  lor^;  time  in  tlio  future. 


purification  ;o:tKb 


Filtration  Plant.  From  1(3(32  to  1905  tho  supply  of  water  was 
delivered  to  customers  without  purification  or  treatment.  La  tho 
latter  year,  the  Company  installed  four  horizontal- tank  rapid-ojud. 
pressure  filtorn.  at  tlie  site  which  lias  boon  described  as  south  of 
Now  Berlin  highway  adjacent  to  tlio  Chonunqo  hivor  u:.:i  the  City.  Two 
additional  horizontal- tank  mp  id- sand  pressure  filters  .were  added  in 


The 


units  wore: 


1907,  Ihe  pros  sure  tonics  oro  f3*  in  diameter  by  20*  l«ni;. 
made  by  tlio  l!ev;  York  Continental  Jo.uoll  Filtration  Company  ana  each 
contains  0  cu.  yds.  of  gravel  v/ith  16  ou.  ,  Is.  of  filter  sand.  Tho 
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Tho  secondary  build-in  *3  at  tho  filtration  nlunt  site  include 
the  following :  (1)  i>toru;*,o  barn;  1  story  frn-.o  structure  with  rj.d^o 

roof  and  .^a'olc  onc.o ,  clap  board  sidos  ,  ruboroid  roof In  :  on  1“  shooting. 
Ono  barn  section  is  bO  by  24  ft.  and  20  ft.  hl£h  to  roof  peak;  a 
second  soction  is  30  by  1G.2  ft.  and  17.5  ft.  lii£h;  a  third  section 
Is  16  by  16.2  ft.  unci  id. 5  ft.  lil"h.  (2)  band  Kton-rjo  JiJji;  a  Ghip- 
lap  bin  9  by  20  ft.  \>j  ('>.£•  ft.  v/i th  ruboroid  roof,  painted  outside. 

(3)  Hydrant  £s  TToro  House;  1  story  fra  no  structure  6  by  2  by  6.3  l't# 
and  9  ft.  hiph  to  roof  peak.  Has  conoroto  foundation,  ruboroid  roof 
and  batton  door;  contains  a  6"  lrydrant  with  2  hoso  nosslao  and  r.  tonne  r 
connections,  and  350  ft.  of  2-1/2"  fl.ro  hose  and  nosslo.  (4)  There 
is  a  £ravol  drive,  12  ft.  wide  into  tho  grounds  and  a rounu  tho  roar. 

There  is  1300  ft.  of  3-otrand  wiro  foncing  on  wood  posts. 

Choijilcfil  Horse  at  Lower  Kosurvolr.  On  tho  south  side  of  tho 
Lower  kenorvoir  near  tho  dan  is  a  chemical  feed  heusu.  VI win  in  a 
hollow  tile  building,  16.3  by  24.3  ft.  and  14  ft.  h.i.'h  to  roof  nock. 

The  foundation  is  of  none  rote  and  tho  bull' in;;  has  a  basement.  Tho 
roof  is  of  wood  franc  vij  th  asp!  salt  shingles.  The  house  fs  }:eatod  by 
a  cast-iron  boiler  and  7  wall  type  radiators.  Tliorc  uro  6  cloctric 
outlets,  There  is  looutod  hero  u  ’’aUnco  Ct  Vic  man  autonatlc  chlorinator 
Typo  with  1"  copper  delivery  piping  to  tho  nail  outlet,  and  a 

500  lb.  olatforn  scale.  Vhoro  la  also  a  ’"a Unco  C:  Vi  w  man  dry-feed 
altm  machine  driven  by  a  Id- inch  water  whool.  u  chenioal  food  lino  of 
4- inch  cast-iron  pipo  loads  to  tho  outlet  bo  low  t'o  lower  clan. 

Fam  Drainage  Ihirif  ication.  To  noot  tho  require: lontn  of  tho  Gtnto 
Do  oartment  ol'  Health  and'  to  prevent  l’um  oov;ugo  on  tho  HnnsfoiKl  Creel: 

.1  .  .  ^  .  .  .  _  . V.  i.  #  _  J.  .  _  ^  l-  i  i  t  n  . 


and  an  average  of  75  ft.  ol'  4-in.  tile  drain 


Hz. ms,  si  sivic;2». 


lynit.DTb 


Transmission  ruins.  Vile  transmission  ti.ins,  ns  so  classified  by 
tho  Coupany,  arc  niios.i:  in  tho  following  list,  at  J-.ly  1,  1946. 


10"  Pit-Cast  Iron  Pino 

n  ii  ii  u 

jAll  II  II  II  « 

12"  Wrought  Iron  tar  coutod 
12"  Pit-Cast  Iron  Pipe 
10"  Doll  fr  hockot  Cast  Iron  Pipe 
10"  Pit-Cast  Iron  Pipe 
0"  Centrifugal  Cast  Iron  Pi  jo 
6"  Pit-Cast  Iron  Pipe 
6"  Centrifugal  Cast  Iron  lpo 


704  L.  l’t . 


1734 

7002 

137 

13106 

400 

453 

14 

15 
50 


Total  length 


23755 
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to  the  properties  ot/ni»d  by  the  City  oV  tiorvi..'; 


1681  -  Norwich  'inter  Works  incorporated  January  21 ;  Itcj.  .  ..  . 
Board  of  Trustees  of  the  Village  of  Norwich  granted 
Franchise  to  lay  and  construct  necessary  pipes-  in  and 
along  village  streets* 

Water  Company  purchased  lands  along  Ransford  Creek  to 
build  and  Impound  waters  of  this  creek,  and  contract 
let  for  building  Reservoir  No*  1  (Lover)  holding  about  - 
30,000,000  gallons,  and  for  laying  12"  transmission 
main  to  Rexford  and  Silver  Streets*  The  original  oontraot 
and  the  Franohlee  are  on  file  in  the  Water  Gffloe.  The 
record  shove  that  approximately  3,800  feet  of  this 
1881  line  were  laid  in  the  highway  (State  Route  23 )„ 

All  riparian  rights  In  the  waters  of  Ransford  Creek 
from  the  reservoir  location  to  the. Chenango  River  and 
neoessary  rights  of  way  for  the  12”  line  were  also  pur¬ 
chased.  A  reoord  of  these  purchases  and  the  deeds  are 
also  on  file  in  the  Water  Offloe* 


Additional  lands  east  of  Reservoir  No*  1  purchased  and 

4 

Reservoir  No*  2  (Upper)  oonstruoted  to  hold  appx’oxlaately 

60,000,000  gallons*  Original  oontraot  on  file  in  the 

Water  Offloe*  Both  dams  have  puddled  oores  (clay)  and 
%• 

working  drawings  of  both  are  on  file  in  the  Water  Officer 
A  12”  line  Is  laid  from  the  36”  waste  line  of  the  Upper 
Reservoir,  around  the  south  side  of  the  Lovr-jr  Reservoir 
from  which  1  U*  and  3  3"  inlets  can  be  weed  :fn vO 

y 

the  hover  Pe/'er^cir  together  with  1 6  V  Kir:. -or 
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1904  -  A  second  12"  tr&namifloicn  rain  van  cono  trie  Lcr3.  to  -iio 

Village,  and  this  line  is  interconnected  with  the  first. 

12"  (1881)  line  so  that  the  oity  supply  oan  be  delivered 
from  either  reservoir  or  both*  This  new  line  was  reduced 
to  10°  voet  of  the  Filter  Plant  and  was  laid  under  the 
river  (as  was  the  1681  line)  and  up  Gold  Stroet  to  Silver n 
1900  -  The  Norwich  Water  Works  paid  Colonel  Edwin  Loomis  the 
sum  of  515,000  a  00  to  raise  the  level  of  Chenango  Laic  a 
and  draw  down  the  waters  thereof  a  ca::icur..  of  7<tc  Contra.) 
let  to  lay  intake  pips  and  outlet  line  (i.  ^..uuing  750 3  of 
4*  rockcut  tunnel)  in  Towns  of  How  Berlin  and  Berth  Ncr::ic 
to  the  headwaters  of  Hansford  Creek*  Highto  were  also 
purchased  from  other  lake  front  o wnc-rs  to  raise  lake 
lovel  and  rights  of  way  to  lay  outlet  line* 

1919  -  Sale  (on  mortgage  foreclosure)  by  National  Bank  &  Trust 
Co*  of  Norwich  to  the  Norviah  Water  Works  of  all  the 
lands  in  Town  of  New  3erlin  owned  by  late  Colonel  Loon; in 
including  approximately  11 .  acres  of  the  135  acres  total 
surface  of  Chenango  Lake* 

The  standing  timber  on  the  Locmis  Lands  sold  to  Sol  Or  met: 
Cottage  lota  surveyed  and  mapped  on  east,  south  r.nu  went 
sides  of  lake* 

ifof  Filter  Plant  land  purchased  in  1904  and  Filter  Plant  tui.V; 

with  four  units  Installed  in  1905  end  two  1$0 C  -  -:rr,h 

with  a  filtering  capacity  of  SCO^OCC  galleria  per  day* 

Chemical  treatment  be^un  using  solution  of  alumina  sulpha'.; 

for  clarifying  and  hypochlorite  of  lino  solution  for  purl- 
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NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 
DAM  INSPECTION  REPORT  , 

(By  Visual  Inspection)  ■ 


)N  /) 

Y w (  \ 


Dam  Number 

River  Basin 

Town 

County 

Hazard  Class* 

6>2o 

s 

mm 

aispi 

6  ^ 

Type  of  Construction 
Q"  Earth  w/concrete  spillway  -f— ^  T «-  ** 
|  [  Earth  w/drop  inlet  pipe 
f"]  Earth  w/stone  or  riprap  spillway 
I"!  Concrete 
|  |  S  tone 
|  |  Timber 


Estimated  Impoundment  Size 
J  1-5  acres 

5-10  acres  O 
I  Over  10  acres 


□ 

□ 


Use 

- 

l^J  Water  Supply 
[  |  Power 

|  [  Recreation 

|  |  Fish  and  Wildlife 
[  |  Farm  Pond 

f“"“j  No  Apparent  Use-Abandoned 

Estimated  Height  of  Dam  above  Streambed 
|  [  Under  10  feet 

□  10-25  feet 

Over  25-  feet 


S  Condition  of  Spillway 

Service  satisfactory  Auxiliary  satisfactory 

|  |  In  need  of  repair  or  maintenance  Q  In  need  of  repair  or  maintenance 

Explain: 


Condition  of  Non-Overflow  Section 


y  uonaition  or  won-uveriiow 

|vf  Satisfactory 

|  [  In  need  of  repair  or  maintenance  Explain: 


j  Condition  of  Mechanical  Equipment 

pf  Satisfactory 

|  [  In  need  of  repair  or  maintenance  Explain:  _ 


Evaluation  (From  visual  Inspection) 

No  defects  observed  beyond  normal  maintenance 
□  Repairs  required  beyond  normal  maintenance 


♦Explain  Hazard  Class,  if  Necessary 


uE-4  (10/74) 
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